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Cytokine Receptor Common Gamma Chain Like 

Field of the Invention 

The present invention relates to a novei human gene encoding a polvpeptide 
vshieh iS a member oi [he Cytokine Receptor famiiv. More specifically, tlie present 
5 invention relates to a polynueleoiide encoding a novel human polypeptkle named 
Cyti^kine Receptor Common Gamma Cham lake, or "CRCGCL." This irivenlKMi also 
rehtles to CRCGCL [ioly[)e[)lides, as wcli as vectt)r^, host cells, antibodies directed lo 
LRCGCL polypeptides, and the recombinant methods lor producmg the same. Also 
provided are diagnostic methods tor detecting disorders related to the imniunc system, 
10 and therapeutic methods for treating such disorders. The invention further relates lo 
screening methods for identifying agonists and antagonists of CRCGCI. activity. 

Background of the Invention 

Biocheinicai and physiological elfect.> often result from ;hc binding of a 
cytokine to a specific receptor molecule. Receptor binding then stimulates certain, and 

15 often independent, signal transduction pathways. iKishimoto, T., et ah. Cell 
76:253-262 (1994.) The interaction between a cytokine and a receptor is a primary 
regulator of a variety of cellular processes, including activation, proliferation, and 
differentiation. (Arai, K. -I, et al., Ann. Rev. Biochem, 59:783-836 (1990); Paul, 
W E. and Seder, R. A., Cell 76:241-251 (1994)). 

20 Cytokines that bind to the interleukin-2 (IL-2) receptor common gamma chain 

(gamma c), includmg lL-2, IL-4, lL-7, lL-9, and lL-15, arc important for the growth 
and differentiation of immune cells, such as T and B lymphocytes, natural killer cells, 
macrophages, and monoctyes. These cytokines have overlapping biological effects 
that in part result from the use of the shared receptor subunit gamma c. Recently it has 

25 been shown that these cytokines activate a number of important intracellular signaling 
molecules, by binding to the interleukin-2 UL-2) receptor common gamma chain 
(gamma c), including the Janus kinases JAKl and JAK3 and members of the 
transcription factor family of signal transducers and activators of transcription 
(STATs). 

30 The discovery of these signaling pathways has led to important new insights 

into their role in lymphocyte maturation, as it has emerged that mutations m the genes 
encoding both gamma c and JAK3 result in similar forms of severe combined 
immunodeficiency (SCID). For example, mutations in the human interleukin-2 (IL-2) 
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receptor gamma, mapped to the X chioniosuine. is associated with Xdinked >evere 
combined immunodeficiency (Human Moleculai Genetics, 2('6): 1099 [ 1993i.) 

Tlu.N, liiere is a need lor polypeptides that regulate the dilterentiation and 
piohleraiion oi ceiJ>, mhcc disturbances oi such regulation mav be involved in 
disorders relating to immune system. Therefore, there us a need tor idcntitlcation and 
characterization of such human polypeptides which can pi;ty a roie in derecTiniZ, 
preventing, ameliorating or correcting such disorders 

Summary of the Invention 

The present invention relates to a novel polynucleotide and the encoded 
polypeptide of CRCGCL. Moreover, the present invention relates to vectors, host 
cells, antibodies, and reconihmant methods for producing the poivpeptides and 
polynucleotides. Also provided are diagnostic meihods for detecting disorders relates 
:o the polypeptides, and therapeutic methods ior treating such disorders. The 
invention furtlier relates to screening methods for identifying binding partners of 
CRCGCL 

Brief Description of the Drawings 

Figures I A^IB show the nucleotide sequence (SEQ ID NOT) and the deduced 
amino acid sequence (SEQ ID NO:2) of CRCGCL. Ihe predicted leader sequence is 
located at about uiruno acids 1-22. 

Figure 2 shows the regions of identity between the amino acid sequence of the 
CRCGCL protein and the translation product of the closest homoiog, the Bos Taurus 
Interlcukin-2 receptor gamma (Accession Nos. 1532088) (SEQ ID NO:3), determined 
by BLAST analysis. Identical ajnino acids between die two polypeptides are shaded 
in black, while conservative amino acids are boxed. By examining the regions of 
amino acids shaded and/or boxed, the skjllcd amsan can readily identify conserved 
domains between the two polypeptides. These conserved domains are preferred 
embodiments of the present invention. 

Figure 3 shows an analysis of the CRCGCL amino acid sequence. Alpha, 
beta, turn and coil regions: hydrophilicity and hydrophobicity; amphipathic regions; 
tlexible regions: antigenic index and surlace probability are shown, and all were 
generated using the default settings. In the Antigenic Index or Jameson-Wolf grapn, 
the positive peaks indicate locations of the highly antigenic regions of the CRCGCL 
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pruLein, i.e., re^ion.s trom which cpiiopc-bcarmg peptide^ ot the invention can be 
obiaincd. The domains defined by these graphs are coniempiated by the present 
invention. Tabular representation ot the data summan/ed eraphicallv in Figure 3 can 
be tound in Table i . 

Detailed Description 

Detinitions 

The following definitions are provided ro ficjiitale understanding certcun. 
terms used throughout tins specitjcation. 

the present invention, "isolated" refers to material removed trom its original 
environnieni (e.g., [he natural environment if it is naturally occurring), and thus is 
altered "by the hand or man" trom its natural state. Tor example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could fx: 
contained within a cell, and still be 'isolated" because that vector, coripositum oi' 

15 matter, or particular cell is not the origuial environment of the polynucleotide. 

in the present invention, a "secreted" CRCGCL protein refers to a protein 
capable of being directed to the ER. secretory vesicles, or the extracellular space as a 
result of a signal sequence, aN well as a CRCGCL protein released into the 
extracellular space without necessarily containing a signal sequence. If the CRCGCL 

20 secreted protein is released into the extracellular space, the CRCGCL secreted protein 
can undergo extracellular processing to produce a "mature" CRCGCL protein. 
Release into the extracellular space can occur by many mechanisms, including 
cxocytosis and proteolytic cleavage. 

As used herein, a CRCGCL "polynucleotide" refers to a molecule having a 

25 nucleic acid sequence contamed in SLQ ID NO: 1 or the cDNA contained within the 
clone deposited with the ATCC. For example, the CRCGCL polynucleotide can 
contain the nucleotide sequence of the full length cDNA sequence, including the 5' 
and 3* untranslated sequences, the coding region, with or without the signal sequence, 
the secreted protein coding region, as well as fragments, epitopes, domains, and 

30 variants of the nucleic acid sequence. Moreover, as used herein, a CRCGCL 
polypeptide" refers to a molecule having the translated amino acid sequence generated 
from the polynucleotide as broadly defined. However, one embodiment of the piesent 
invention does not include the polynucleotide sequence of Genbank Accession No. 
X91553. herein incorporated by reference. 
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In ^pcciric embodiments, the polynucieoiidcs of the invention are less than 30() 
kb, 200 kb, 100 kb. 50 kb. 15 kb, 10 kb. or ^ 5 kb in length In a ruMhei 
cmbodimcni. polynucleotides of the invention comprise at ieast 15 eoniiiiLiou> 
nueleoudes of CRCGCL coding sequence, but do not comprise all or a portion oi anv 
CRrCiCI. intron. In another euihodiinent, the nucleic acid comprising; CRCGCL 
coding sequence doe^ not contain coding sequences of a genomic Hanking gene [i.e.. 
5' or 3' lo ine CRCGCL gene m the genome). 

In the present invention, the full length CRCGCL sequence identified as SFO 
ID N0:1 was generated by overlapping sequences of the Lleposiied cUme uonlii; 
analysis). A representative clone containuiy all or most of the sequence for SHQ ID 
NO:i Was depo.siicd with (he American Type Cuiuire Coiiection ( ' A TCC") on March 
23, and was given the ATCC Deposit Number 2(J969L A second clone was 

also deposited with the ATCC on hebruary 25. 1998. and given ATCC Deposit 
Number 209641. '1 he ATCC is located at 10801 University Boulevard, Manassas. 
V'A 201 10-2209, USA. The ATCC deposit was made pursuant to the terms of the 
Budafx:st Treaty on the international recognition of the deposit of microorganisms for 
purposes of patent procedure. 

A CRCGCL "polynucleotide" aisti includes those polynucleotides capable of 
hybridizing, under stringent hybridization conditions, to sequences contained in SEQ 
ID NO: I. the complement tliereof, (^r the cDNA within the deposited clone. 
Stringent hybridization conditions' refers to an overnight incubation at 42 degree C 
in a solution comprising 50% formamide, 5x SSC (750 mM NaCI. 75 mM sodium 
citrate). 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, \0% dextran 
sulfate, and 20 jig/ml denatured, sheared salmon sperm DNA. followed by washing 
the filters in Odx SSC at about 65 degree C 

Also contemplated are nucleic acid molecules that hybridize to the CRCGCL 
polynucleotides at moderatelly high stnngency hybridization conditions. Changes in 
tlie stringency of hybridization and signal detection are pnmanly accomplished 
through the manipulation of fonnamide concentration (lower percentages of 
tormamide result in lowered stringency); salt conditions, or temperature. For 
example, moderately high stringency conditions include an overnight incubation at 37 
degree C in a solution comprising 6X SSPL (20X SSPH = 3M NaCl; 0.2M NalTPO,; 
0.02M LD'IA, pH 7.4), 0.5% SDS, 30% fonnamide, 100 ug/ml salmon sperm 
blocking DNA: followed by washes at 50 degree C with IXSSPF, 0.1% SDS In 
addition, lo achieve e\en lower stringency, washes perlonned following stringent 
hybridization can be done at higher salt concentrations (e.g. 5X SSC). 
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Note that vanaiions in the above conditions may he accompiishcd through the 
inclusion and/or ^ub>titution of alternate blocking reagents used to suppress 
background \n hybridization experiments. Typical blockiiiiJ reagents include 
Dcnhardt's reagent, BLOTTO, heparm. Jenalured salmon >perm UNA. and 
^ conimcrcially available [proprietary ionnuiations. The inclusion ol specific blocking 
reagents may require [nodificalion oi the hybridization conditions described above, 
aue to problems witti compatibility. 

Ot course, a polynucleotide which hybridizes only to polyA+ sequences [such 
a.s any 3' terminal poly AH- tract ot'a cDNA shown m ihe secjuence li:^tmg), or to a 
H) complementary stretch ofT (ot I ■ ) residues, would not be included in the defmition ol 
"[lolyriucleoliue, ' since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof {e.g., practically any 
double-stranded cDNA clone). 

1 he CRCGCL pol ynucleotide can be composed ot any polyribonucleotide oi 

15 polydcoxnbonucieotide, which may be unmodified RNA or DNA or modified RNA 
or DNA. For example. CRCGCL polynucleotides can be composed of single- and 
double-stranded DNA, DNA that is a mixture of single and double-stranded regions, 
single- and double-stranded RNA. and RNA that ls mixture ot single- and double- 
stranded regions, hybrid molecules comprising DNA and RNA that may be single- 

20 stranded or, more typically, double-stranded or a niixture of single- and double- 
stranded regions, in addition, the CRCGCL polynucleotides can be composed of 
tnpie-strandcd regions comprising RNA or DNA or both RNA and DNA. CRCGCL 
polynucleotides may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. Modified" bases include, for 

25 example, trityiated bases and unusual bases such as inosine. A vanety ot 
modifications can be made to DNA and RNA; thus, "polynucleoiidc" embraces 
chermcally, enzymalically, or metabolicaily modified forms. 

CRCGCL polypeptides can be composed of amino acids joined to each other 
by peptide bonds or modified peptide bonds, i.e., peptide isosteres, and may contain 

30 amino acids other than the 20 gene-encoded amino acids. The CRCGCL polypeptides 
maybe modified by either natural processes, such as posttransiational processing, or 
by chenucal modification techniques which are well known in the art. Such 
modifications are well described in basic texts and in more detailed monographs, as 
well as in a voluminous research literature Modifications can occur anywhere in the 

35 CRCGCL polypeptide, including the peptide backbone, the amino acid sidc-chains 
and the amino or carboxyl termini. It will be appreciated that the same type of 
modification may De pre.sent in the same or varv'ing degrees at several sites in a given 
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CRCGCL polypepiide. Also, a given CRCGCL polypeptide may contain many types 
ol inodilicatiuns. CRCGCL polypeptides may be branched , for example, as a resuit 
oi iibiqiiitination, and they may be cyclic, with or without branchmg. Cyctic. 
branched, and branched cyclic CRCGCL polypeptides may result trom posttransialion 
5 natural processes (^r may be made by synthetic methods, ModificaUon.s include 
acetylation. acyhuii^n, A DP-nhosylation, amidalion. covaJent attachment ot llavm, 
ctnaient attachment oi a heme moiety, covaJcnt attachment ol" a nucleotide or 
[uicletMide derivative, covalcnt attachment of a lipid or lipid derivative, covalent 
atiachment ol phosphoudylinositol, crossdinkin^i^, cycli/ation, disulfide buiui 
10 lormation. demethylation, formation of covalent cross-links, formation of cysteine, 
formation of pyrogiutamate, lt)rmylati()n. gamiiia^carboxylation, glycosylation. GFi 
anchor formation, hydroxylation, iodmation, melliylation, myristovlation. oxidation, 
peeylation, proteolytic processing, phosphorylation, prenylation, racemization, 
seleiuiylation, sulfation. transfer-RNA mediated addition of amino acids to proteins 
[5 such as argmylation, and ubiquUination. (See, for instance, PROTFINS - 
STRUC i LRL AND MOLECULAR PROPERTIES. 2nd Fd.. T. F, Cieighton. W 
H. Freeman and Company, New York ( 199Vk POSTTRANSLATIONAL 
COV.^LENT MODIFICATION OF PROTFINS, B. C Johnson, Ed., Acadcnuc 
Press, New York, pgs. I -12 (1983); Seifter et al., Meth Enzymol 182:626-646 
20 (1990); Rattan et al.. Ann NY Acad Sci 663:48-62 (1992).) 

SFQ ID NO: 1 " refers to a CRCGCL polynucleotide sequence while "SEQ ID 
NO;2" refers lo a CRCGCL polypeptide sequence. 

A CRCGCL polypeptide 'having biological activity" refers to polypeptides 
exhibiting activity similar, but not necessarily identical to, an activity of a CRCGCL 
25 polypeptide, including mature forms, as measured in a particular biological assay, 
with or without dose dependency. In the case where dose dependency does exist, it 
need not be identical to that of the CRCGCL polypeptide, but rather substantially 
similar to the dose-dependence in a given activity as compared to the CRCGCL 
polypeptide (i.e., the candidate polypeptide will exhibit greater activity or not more 
30 than about 25-fold less and, preferably, not more than about tenfold less activity, and 
most preferably, not more than about three fold less activity relative to the CRCGCL 
polypeptide) 

CRCGCL Folvnucleotides and Polypeptides 

35 Clone HTAEK53 was isolated from an activated T-cell cDNA library. 

Initially, the sequence of clone HTAEK53 was identified as SEQ ID NO:26 and the 
deduced amino acid sequence was predicted as SEQ ID NO:27, with a recognition that 
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CRCGCL Polynucleotides and Polypeptides 

Clone nTAEK53 was isolated from an acnvaiCLi T-cell cDNA iihraiv 
Initially, the sequence o\ clone HTAEK53 was identilied as ShQ lU NO:26 and the 
5 deduced amino acid sequence was predicted as SLQ lU NO;27. wuh a rccognilion that 
an ;ippaient tranie stuli in the sequence existed between nucleotides 256 and 277. 
This Iraiue >hit{ wa.> caMly resolved using standard molecular biology techniques, 
generating the nucleotide sequence of SEQ ID N0:1 and the deduceti amino acid 
sequence shown in SCQ ID NO:2. 

10 The deposited clone contains a cDNA having a total of 1573 nucleotides, 

which encodes a predicted open reading frame of 371 amino acid residues. (See 
Figures 1 A - IB.) The open reading frame begins at a N-tcrminaJ methionine located at 
nucleotide position 13. and ends at a stop codon at nucleotide position 1128. The 
predicted molecular weight of the CRCGCL protein should be about 42 kDa. 

15 Subsequent Northern analysis also showed a 1.6 Kb transcript in a cerviciii 

cancer cell line iHeLa). activated T cells, and a lung carcinoma ceil line (A540), while 
a shorter variant is also expressed m the lymph node and to a lesser extent in the 
spleen tissues, a pattern consistent with immune specific expression. 

CRCGCL expression was not observed in the following cell lines. HL60. 
20 K562, Molt-4, Raji. SW480, G361, as well as the heart, brain, placenta, lung, liver, 
skeletal muscle, kidney, pancreas, thymus, prostate, testis, ovary, small intestine, 
colon, or pcnpheral blood leukocytes, a pattern consistent with immune specific 
expression. 

Using BLAST analysis, SEQ ID NO:2 was found to be homologous to 
25 members of the Cytokine Receptor faimly. Particularly, SEQ ID NO:2 contains 
domains homologous to the translation product of the Bos Taurus mRNA for 
Interleukin-2 receptor gamma (Accession Nos. 1532088) (Figure 2) (SEQ ED NO: 3). 
including the following conserved domains: (a) a predicted transmembrane domain 
domain located at about amino acids 226-260; (b) a predicted WXWS (SEQ ID 
30 NO:30), or [STGL]-x-W-[SG]-x-W-S (SEQ ID NO: 18), domain located at about 
amino acids 198-204 ( T-x-P-S x-W-S) (SHQ ID NO: 19), although not a perfect 
match; and (o a predicted Jak Box, having the motif \V(P,E)X(V,I)P(N,S.D)P iSEQ 
ID NO:20), domain located at about amino acids 261-268 (I-P-X-V-P-D-P) (SHQ ID 
NO:21), although not a perfect match These polypeptide fragments of CRCGCL are 
35 specifically contemplated in the present invention. Because interleukin-2 receptor 
gamma (Accession Nos. 1532088) is thought to be important as a cytokine receptor, 
the homology between lnterleukin-2 receptor gamma (Accession Nos. 1532088) and 
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Moreover, the encoded polypeptide hds a predicted leader sequence located ai 
ahoal amino acidi, 1-22. (See Figures lA-lB.) Al.so shown in Fieures lA-lR. one 
enihodimcnt of the secreted rorm of CRCGCL encompasses about amino acids 2-V 
3:^1, ammo acids 23-225. or ammo acid> [-231. These polypeptide iragnients oi 
CRCGCL are specifically contcniplated in the piesent invention. 

Other prcfcned polypeptide fragments coInprl^e the amino acids .sequence: 
QIOIIVFNLETVQ\' lAVNASKYSR 1 NLTFHVRFNGDEAYDQCTNYLLQCGIITSG 
C (SEQ ID NO:22); RRHSLFLHQEWDAPRFl IRKSLDGLLPETQF iSEQ ID 
NO;23): 

10 LLYEVQVRSPFDTE\VQSKQENTCNVTIEGFDAEKCYSFWVRVK.\\IEDVYGPD 
TYPSDWSEVTCWQRGFIRDACAETPTPPK (SEQ ID i\0:24); and/or 
\iEDVYGPDTYPSDWSEVTC\VQRGEIRDAC\AETFIPPia^ia-SKFILISSLAlL^ 
VSLLLLSLWKLWRXKKFLXPSVPDPKSIFPGLFXIHQGNFQEWITDTQNVAH 
LHKMAGAEQESGPEEPLVVQLAKTEAESPRMLDPQTEEKEASGGSLQLPHQP 
15 LQGGDVVI IGGFTFVMNDRSYVA (SEQ ID NO:25), as well as fragments thereof 
Also prclerrcd arc polynucleotide iragments encoding the.se polypeptide fragments. 

Because CRCGCL was isolated from activated T cells, nucleic acids of the 
invention are useful as reagents for differential identification of the t]ssue(s) or cell 
lype(s) pre.sent in a biological sample and for diagnosis of immune disorders. 

20 Similarly, polypeptides and antibodies directed to those polypeptides are useful to 
provide imniunologiciii probes for ditferentjal identitlcaiion of the tissue(s) or ceil 
lype(s). For a number of disorders of the immune system, expression of this gene at 
signiFicaniiy higher or lower levels may be detected in certain tissues (e.g., cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or 

25 spinal fluid) taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue from an individual 
not having the disorder. 

The tissue distribution in only activated T-cells and homology to the cytokine 
receptors 1L2 and IL13 suggests that this protein is a novel member of the cytokine 

30 receptor family expressed specifically on T-cells. The tissue distribution of this gene 
in cells of the immune system suggests that the protein product of this clone would be 
useful for treatment, prophylaxis and diagnosis of immune and autoimmune diseases, 
such as lupus, transplant rejection, allergic reactions, arthritis, asthma, 
immunodeficiency diseases, leukemia, AIDS. In addition its expression in T-cells 

35 NUggests a potential role in tne treatment, prophylaxis and detection of tnymus 
disorders such as Graves Disease, lymphocytic thyroiditis, hypenhyroidism and 
hypothyroidism. Tlic receptor could also serve as a target for small molecule or 
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monoclonal antibody, blocking its activity, winch could Ik irriportanl m Lhe disease 
states listed herein. 

I'he CRCGCL iiuclcotKle seL|Lience idcntitied as SEQ ID NO: 1 was assembled 
iiuMi paitiiilly lioiiioiugous t "overlapping' j sequences obtained from the deposited 
chnie, and in some case>, trom additional related DNA clones The overlappine 
sequences were assembled into a ^mgle contiguous scciuence of high icdundaiicv 
i usually three to five overlapping sequences at each nucleotide position), rcsuliini: in a 
final sequence identified a^ SFQ ID NO: 1 

Therefore, SFQ ID NO: 1 and tlie translated SiiQ ID N0:2 are sutficicnlly 
accurate antl otherwise suitable for a variety of uses well known in the art and 
described further below. For instance. SFQ ID NO: 1 is useful for designing nucleic 
acid hybridization proLK:^ that will delect nucleic acid sequences contained in SFQ ED 
NO: 1 or the cDNA contained in the deposited clone. These probes will also liybndize 
to nucleic acid molecules in biological samples, thereby enabling a variety of forensic 
and diagnostic methods of the invention. Similarly, polypeptides idcniificd from SEQ 
ID NO:2 may be used U^ generate .uitibodies which bind specifically to CRCGCL. 

Nevertheless. DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidenlilled nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amjm^ 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual anuno acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO: 1 and the predicted translated 
anriino acid sequence identified as SEQ ID NO:2, but also a sample of plasmid DNA 
containing a human cDNA of CRCGCL deposited with the ATCC. The nucleotide 
sequence of the deposited CRCGCL clone can readily be determined by sequencing 
the deposited clone in accordance with known methods. The predicted CRCGCL 
amino acid sequence can then be verified from such deposits. Moreover, the ;uiuno 
acid sequence of the protein encoded by the deposited clone can also l)e directly 
determined by peptide sequencing or by expressing the protein in a suitable host cell 
containing the deposited human CRCGCL cDNA, collecting the protein, and 
determining its sequence. 
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The pre^^enl mveniion also relates to the CRCGCL gene eorrespondmc to SEQ 
ID NO:l, SEQ ID NO;2. or the deposited eJune. The CRCGCL eene ean be isolated 
in accordance with known methods usine the sequence in(nrniatioii disclosed herein 
Such mcth^xls include prepanne probes or primers from the tliselosed setiuence and 
5 ideniiiying or amplitymg the (^RCX.CL gene honi appropriate sources oi i!enoniic 
rTialcnal. 

Aiso pr(^vided in the present mvcnlion arc species homologs of CRCGCL. 
Species homologs may be isolated and identified by making suitable probes or primers 
irom the sequences provided herein and screening a suitable nucieic acid souice un 
0 the desired homologue. 

The CRCGCL polypeptides can he prepcired m any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, rccombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
]in)duced by a combination of these methods. Means for preparing such polypeptides 
5 are well understood m the art. 

ihe CRCGCL polypeptides may be in the form of the secreted protein, 
including the mature form, or may be a pan of a larger protein, such as a fusion 
protein (see below). It is often advantageous to include an additional amino acid 
sequence which contains secretory or leader sequences, pro-sequences, sequences 
0 which aid in purification, such as multiple histjdine residues, or an additional 
sequence for stability during recombinant production. 

CRCGCL polypeptides are preferably provided in an isolated form, and 
preferably are substantially purified, A recombinantiy produced version of a 
CRCGCL polypeptide, including the secreted polypeptide, can be substantially 
5 purified by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). CRCGCL polypeptides also can be purified from natural or recombinant 
sources using antibodies of the invention raised against the CRCGCL protein in 
methods which are well known in the art. 

Poivnucieotide and Polypeptide Variants 

"Variant" refers to a polynucleotide or polypeptide differing fronri the 
CRCGCL polynucleotide or polypeptide, but retaining essential properties thereof 
Generally, variants are overall closely similar, and. in many regions, identical to the 
CRCGCL polynucleotide or polypeptide. 

By a polynucleotide having a nucleotide sequence at legist, for e.\anipie, 95^r, 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the polynucleotide is identical to the reference sequence 
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except thai the polyiuicleutjLle ^.uquence nidv include up to tlve point mutations per 
each 100 nucleotides oi the lelerencc nucleotide sequence encoding the CRCGCr 
polypeptide. In oihei words, to obtain a polynucleotide havini: a nucleotide sequence 
<tt least 95^r identical to a rctcrcnce nucleotide sequence, up to 5^v: of the nucieulides 
5 ;n the relerencc sequence may be dclcicd or substituted wiili another nucleotide, or a 
number ot nucleotides up to 5^^; ot the nucleotides in tlie reference sequence may 
be inserted into the reference sequence. Iho query sequence may be an entire 
sequence shown o( SEQ ID NO: I. the OKh (open reading frame), or any fraeement 
spec it led as described herein. 

'^^^ practical matter, whether any particular nucleic acid molecule or 
polypeptide us at least 90^ , 95^. 96%, 98% or 99% identical lo a nucleotide 

sequence oi the presence mvention can be deiernuned conventionally using known 
computer programs. A preferred method for determining the best overall match 
between a query sequence (a sec|uence ot the present invention) and a subject 

15 sequence, also referred to as a global sequence alignment, can be determined using the 
FASTDR computei piugram based on the algorithm of BruUag et ai. <Comp. App. 
Rtosci. (1990) 6:237-245.) In a sequence alignment the query and subject sequences 
are both DNA sequences. An RNA sequence can be compared by converting U s to 
r"s. The result of said global sequence alignment is in percent identity. Preferred 

20 parameters used in a FASTDB alignment of DNA sequences to calculate percent 
identity are: VIatrix=Unitary, k-tupie=4. Mismatch Penalty=l, Joinmg Penaliy=30, 
Randomization Group Length=0, Cutoff Seore=l, Gap Pcnalty=5, Gap Size Penalty 
0.05, Window Size=500 or the length of the subject nucleotide sequence, whichever 
is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3" 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
sequences tmncated at the 5' or 3" ends, relative to the query sequence, the percent 

30 identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matchcd/ahgned is 
dctenruned by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent idenuiy, calculated by the above FASTDB program using 

35 the specified parameters, to arrive at a fmai percent identity score. This corrected 
score IS what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the F.ASTDB alignment. 
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which are not matched;' aligned with the query Ncquencc. arc calculated for the 
purposes oi manually adjustmg tnc percent identity score. 

For example, a 90 base subject sequence is aligned ro a 100 base queiA' 
sequence to delermme percent identity. The deletions occur at the 5" end o( the subject 
sequence and thcretore, the HASTDB ahgninent does not >how a rnalcfiedyaiigiiinent 
of the first H) bases at S end. Tiie 10 unpaired bases represent \0% of the sequence 
{number of bases at the 5" and 3 ends not matched;'total number of bases in the query 
sequence) so lOVc is subtracted from the percent identity score calculated by the 
FASTDB pr(^gram. If the remaining 90 bases were perfectly matched tlie tliial peiLeiii 

10 identity would be 9091:. In anottier example, a 90 base subject set(uence is compiired 
with a 100 base quet y sequence. Tins luue the deletions are mtemal deletions so that 
theie arc no bases on tb.e 5' or 3' of the subject sequence which arc not 
matclied/ahgned with the query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only bases 5' and 3' of the subieci 

15 sequence which are not matched/aligned with the query sequence are manually 
corrected lor. No other manual corrections are to made for the purposes of the present 
invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a querv amino acid sequence of the present invention, it is intended that 

20 the amino acid sequence of the subject polypeptide is identicai to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
aUerations per each 100 amino acids of the query aniino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical to 
a query amino acid sequence, up to 5% of the amino acid residues in the subject 

25 sequence may be inserted, deleted, (indels) or substituted with another ammo acid 
These alterations of the reference sequence may occur at the anuno or carboxy terminal 
positions of the reference ariuno acid sequence or anywhere between those terminal 
posuions, interspersed cither individually among residues in the reference sequence or 
in one or more contiguous groups within the reference sequence. 

30 As a practical matter, whether any particular polypeptide is at least 90%, 95%, 

96%, 97%, 98% or 99% identical to, for instance, the amino acid sequences shown in 
SEQ ID NO: 2 or to the amino acid sequence encoded by deposited DNA clone can be 
deternuned conventionally using known computer programs, A preferred method for 
deterrmning the best overall match between a query sequence (a sequence of the 

35 present invention) and a subject sequence, also referred to as a global sequence 
alignment, can be determined using tlie FASTDB computer program based on the 
algorithm of Brutlag et al. iComp. App, Biosci. (1990) 6:237-245). In a sequence 
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aiignmcnt ihc query and suhjccr sequences are cither both nucicoiide sequences or 
both amino acid sequences. The resuii ot said global sequence alignment is in percent 
identity. Prcterred parameters used in a TASTDD amino acid alicnment are: 
Matrix^PAM 0. k-tuple=2. Mismatch Penalty=l. Joining Penalry=20. Randomization 
5 Group I.cngth-O, Cutoff Sc<:ne= I , Window Si/e=sequence length. Gap PeiKiltv=5. 
Crnp Size Petialty=0 05. Window Si/e=50U or the length ol the subject armno acid 
sequence, whichever is shorter. 

It the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual coirecrion must be made 
10 10 the results. This is because the FASTDR program does not account for N- and C 
teniiinal truncations of the subject >equence when caJcuialing global percent identity. 
For subject sequences truncated at the N- and C-termini, relative lo the query 
sequence, the percent identity is corrected by calculating the number of residues of the 
query sequence that arc N- and C-temiinal of the subject sequence, which are not 
15 matched/aligned with a corresponding subject residue, as a percent of the total bases 
of the query sequence. Whether a residue is matched/'aiicned is determined by resuhs 
ot the FASTDB sequence alignment. This percentage is then subtracted from the 
percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 

20 is what IS used for the purposes of the present invention. Only residues to the N- and 
C termini of tfie subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

25 For example, a 90 amino acid residue subject sequence is aligned with a 100 

residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not show 
a matching/aJignnKnt of the first 10 residues at the N-terminus. The 10 unpaired 
residues represent 107c of the sequence (number of residues at the N- and C- termini 

30 not matched/total number of residues in the query sequence) so 10% is subtracted 
from the percent identity score calculated by the FASTDB program. If the remaining 
90 residues were perfecdy matched the final percent identity would be 90%, In 
another example, a 90 residue subject sequence is compared with a 100 residue query 
sequence. This time the deletions are internal deletions so there are no residues at the 

35 N- or C-termini of the subject .sequence which are not matched/aligned with the query. 
In this case the percent identity calculated by FASTDB is not manually corrected. 
Once again, only residue positions outside the N- and C-terminal ends of the subject 
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sequence, js displayed in the FASTDB alignment, which arc not matched/ahgncd 
with the qucf)' sequence are manually corrected for. No other manual corrections aie 
[o made for the purposes of the present mvcntion. 

The CRCGCL variants may contain alterations in t[ie coding regions, non- 
5 coding icgions, or both. Lspecially prefened me polynucleoude valiants conlaining 
.tlieialions wliicti piuduce silent subsiiuiliuns, addiliuns, or deletions, but do not .dler 
[he properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10. 1-5. or 1-2 amino acids are substituted, deleted. i)r 

10 added in any combination are also preferreii. CRCGCL polynucleotide variants can 
he produced tor a vaxietv of reasons, e.g., to optimize codon expression for a 
parlicukir host (change codons in tlie tiuman mRNA lo those preferred by a bactenal 
host such as b. coli). 

Naturally occurring CRCGCL v ariants are called "allelic variants." and refer to 

15 one ot several alternate forms of a gene occupying a given locus on a chromosome of 
an organism. iGenes IL Lewin, B., ed., John Wiley & Sons, New York ii985).f 
The.se allelic variants can vary at either the polynucleotide and/or polypeptide level. 
Alternatively, non-natural ly occurring variants may be produced by mutagenesis 
techniques or by direct synthesis. 

20 Using known methods o( protein engineering and recombinant DNA 

technology, variants may be generated to improve or alter the characteristics of the 
CRCGCL polypeptides. For instance, one or more amino acids can be deleted from 
the N-termmus or C-terrmnus of the secreted protein without substantial loss of 
biological function. The authors of Ron et al., J, Biol. Chem. 268: 2984-2988 

25 (1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminaJ amino acid residues. Similarly, Interferon gamnia 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobcli ct al.. J. Biotechnology 7:199-216 
(1988).) 

30 Moreover, ample evidence demonstrates that variants often retain a biological 

activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-2211 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-ia mutants that averaged 2.5 amino acid changes per variant over 

35 the entire length of the molecule. Multiple mutations were examined at every possible 
amino acid position. Hie investigators found that "[mjost of the molecule could be 
altered with little eflect on either [binding or biological activity]." (See, Abstract.) In 
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lact. only 23 unique aimno acid >equcnccs, out ot more than 3,500 nucleotide 
sequences examined, produced a protein that significantly differed in activity from 
v\ild-iype 

Funhennore. even if deietmg one or more amino acids from the N^tenninus or 
^ C-tcrminus of a polypeptide restiits in modificanoii oi toss ot one or more bioloHical 
functions, other biological acriviries m;iy stili he rciained. For example, the abililv of a 
deletion variaiit to induce and/or io bind antibodies which recognize the secreted form 
will likely be retained when less than the majority of the residues of the secreted form 
are removed from the N-terminus or C-tcrniinus. Whether a particular polvpcptide 
10 lacking N- or C-ierminal residues of a protein retains such immunogenic activities can 
readily be deternuned by routine methods descMl>ed herein aiui otherwise known in 
the art. 

Thus, the invention furtlier mcludes CRCGCL polypeptide variants which 
show subsianiial biological activity. Such variants include deletions, insertions. 
15 inversions, repeats, and substitutions selected according to general rules known in the 
ail so as have little effect on activity. For example, guidance concerning how to make 
phcnotypically silent amino acid substitutions is provided in Bowie, j. I', et al.. 
Science 247:1306-1310 (1990). wherein the authors indicate that there are two nvdin 
strategies for studying the tolerance of an amino acid sequence to change. 

-0 The first strategy exploits the tolerance of amino acid substitutions by natural 

selection during the process of evolution By comparing armno acid sequences in 
different species, conserved arruno acids can be identified. These conserved amino 
acids are likely imponani for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 

25 positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions cntical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 

30 of single alanine mutations at ever>' residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As die authois state, these two strategies have revealed that proteins are 
sui^insingly tolerant of amino acid substitutions. The authors further indicate which 

35 amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of tlie protein) cunino 
acid residues require nonpolar side chains, whereas few features of surface side 
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L-liaiiis arc generally Lcm^>crvtrd. Moreover, Loicrated conservative amino aeid 
MibslilLitioiis involve replacement ot the aliphatic or hydrophobic ammo acids Ala. 
\'al. Leu and IJe; replacement ot the hydroxy! residues Scr and Thr; replacement of the 
acidic residues Asp and Glu. repiacemeni oi the amide residues Asn and Gin. 
replacement ot the basic residues Lys. Ari:. .md His: replacement of the aromatic 
re^i(iues Phe. Tyr. and Trp, and replacement oi the smali-Mzed aiiuno acids Ala, Sei , 
Thr. Met, and Gly. 

Besides ct)nservative amino acid substitution, variants of CRCGCL include (O 
substitutions with one or more of the non-conscrvcd amino acid residues, where the 
substituted amino acid residues may or may not be one encoded by the ecneiic code, 
or lii) substitution with one or more of amino acid lesidues having a suhstiluent 
izroup- or tiii) fusion of the mature polypeptide with another compound, such as a 
compound to increase the stability and/or soliibihiy of tiie polypeptide (for example, 
[)olyethyiene glycol), or (iv i fusion ol the polypeptide with additionaj amino acids, 
sLicli as an IgG Fc fusion region peptide, or leader or secretory .sequence, or a 
sequence laciluaLing punlication. Sucii variant polypeptides are deemed to be within 
the scope of those skilled in the an from the teachings herein. 

For example. CRCGCL polypeptide vanants containing amino acid 
substitutions of charged amino acids with other charged or neutral amino acids may 
produce proteins with improved chaiacierisiics, such as less aggregation 
Aggregation of pharmaceutical formulations both reduces activity and increases 
cleaiance due to the aggregate's itrununogenic activity. (Pinckard et ah, Clin. Exp. 
Irmnunol. 2:33 i-340 ( 1967); Robbins et a].. Diabetes 36: 838-845 (1987); Cleland et 
al.. Cm. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of a CRCGCL polypeptide having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 ammo acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the anuno acid sequence of a 
CRCGCL polypeptide, whicli contains at least one, but not more than 10, 9, 8, 7. 6. 
5, 4. 3. 2 or I aniino acid substitutions. In specific embodiments, the number of 
additions, substitution>. and/'or deletions in the amino acid sequence of Figures lA-lB 
or fragments thereof (e.g.. the mature form and/or other fragments described herein). 
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IS lo, 5-10, 5-25, 5-50. 10-50 or 50-150. conservative amino acid suhsiitutions aje 
preferable. 

Polvnucieotide aiul Polypeptide Fragments 

5 In ihe present invcniion, a "poiynuclcoiidc tragnncnt" rcicrs to a shor; 

polynucleotide having a nucleic acid sequence contained tn the deposited clone or 
ihown m SEQ ID NO:l. The shon nucleotide Iragments are preterably at least about 
15 nt. and more preterably at least about 20 nt, still more preferably at least about 30 
nt, and even iTiore preferably, at least about 40 nt in length. A fragment at least 20 nt 
10 m lerigtli," for exariiple, i.s intended to include 20 or more contiguous bases from the 
cDNA sequence contained in the deposited clone or the nucleotide sequence shown in 
SEQ ID i\0:l. ThcbC nucleotide fragments aie useful as diagnostic probes and 
primers as discussed herein. Of course, larger fragments (e.g., 50, 150, 500, 600, 
2000 nucleotides) are preferred. 

15 Moreover, representative examples of CRCGCI. polynucleotide fragments 

include, tor example, fragments having a sequence from about nucleotide number 1- 
50, 51-100, 101-150, I5U200, 201-250, 251-300. 301-350, 351-400, 401-450, 
451-500, 501-550, 551-600, 651 700, 701-750, 751-800, 800-850, 851-900, 901- 
950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251- 

20 1300. 1301-1350, 135M400, 1401-1450, 1451-1500, 1501-1550. 1551-1600, 
1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901- 
1950, 1951-2000, or 2001 to the end of SEQ ID NO:l or the cDNA contained in the 
deposited clone. In this context "about" includes the particularly recited ranges, larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either temunus or at both 

25 teriTuni. Preferably, these fraginents encode a polypeptide which has biological 
activity. More preferably, these polynucleotides can be used as probes or primers as 
discussed herein. 

In the present invention, a "polypeptide fragment" refers to a short amino acid 
sequence contained in SEQ ID NO: 2 or encoded by the cDNA contained in the 

30 deposited clone. Protein fragments may be "free-standing," or comprised within a 
larger polypeptide of which the fragment forms a part or region, most preferably as a 
single continuous region. Representative examples of polypeptide fragments of the 
invention, include, for example, fragments from about amino acid number 1-20, 21- 
40, 41-60, 61-80, 81-100. 102-120, 121-140, 141-160, 161-180. 181-200, 201- 

35 220, 221-240. 241-260, 261-280, or 281 to die end of the coding region. Moreover, 
polypeptide fragmentii can be about 20, 30, 40, 50, 60, 70, 80, 90, 100, 1 10, 120. 
130. 140. or 150 amino acids in length. In this context about" includes the 
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purlicuiuriy recited ranges, hugeror smaller Dy several [5, 4. 3. 2, or 1 ) amino acids, 
al either extreme or at both extremes. 

Prcicrrcd polypeptide fragments include the secreted CRCGCL protein as well 
a> the mature torm. Funher preferred polypeptide fragments include the secreted 
5 CRCGCL protein or the mature form having a continuous series of deleted residues 
from tne amino or the carhoxy tCMninus. or both For example, any number of .uiuno 
acids, ranging from 1 60, can be deleted from the amino tcnninus ol cither the 
secreted CRCGCL polypcpudc or the mature form. Similarly, any number of amino 
acids, ranging from 1-30, can be deleted from the carboxy terminus of the secreted 
10 CRCGCL protein or mature form. Furthermore, any combination of the above amint) 
and carboxy leniiinus deletions ate preferred. Similarly, polynucleotide fragments 
encoding these CRCGCL polypeptide fragments are also preferred. 

Paiiicularly. N terminal deletions of the CRCGCL polypeptide can be 
described by the general formula m-371, where m is an integer from 2 lo 370, where 

15 m corresponds to the position of the amino acid residue identified in SEQ ID NO: 2. 
Moie in parucular, the invention provides polynucleotides encoding polypeptides 
comprising, or alternatively consisting of. the ammo acid sequence of residues of N- 
tcrminal deletions of the CRCGCL polypeptide of the invention shown as SEQ ID 
NO:2 include polypeptides comprising the amino acid sequence of residues: G-2 to L- 

20 37 1 ; R-3 to L-37 1 ; L-4 to L-37 1 ; V-5 to L-37 1 ; L-6 to L-37 1 : L-7 to L-37 1 ; W-8 to L- 
371; G-9 to L-37L A-lOtoL-371; A-11 to L-371; V-12 lo L-37L, F-13 to L-371: L- 
14 lo L-371; L-15 to L-371; G- 16 to L-371; G-I7 to L-371; W-18 to L-371; M-19 to 
L-371; A-20 to L-37 1 ; L-2 1 to L-37 1 ; G-22 to L-37 1 ; Q-23 to L-37 1 ; G-24 to L-37 1 ; 
G-25 to L-37 1 ; A-26 to L-37 1 : A-27 to L-37 1 ; E-28 to L-37 1 ; G-29 to L-37 1 ; V-30 to 

25 L-37 1 ; Q-3 1 to L-371; 1-32 lo L-37 1 ; Q-33 to L-371; 1-34 to L-37 1 ; 1-35 to L-37 i ; Y- 
36 to L-37 1 ; F-37 to L-37 1 ; N-38 to L-371 ; L-39 to L-371 ; E-40 to L-37 1 ; T-4 1 to L- 
371; V-42 to L-371; Q-43 to L-371; V-44 to L^371; T-45 to L-371; W-46 to L-371; 
N-47 to L-371; A-48 to L-37 1 ; S-49 to L-37 1 ; K-50 to L-37 1 ; Y-5 1 lo L-371; S-52 to 
L-371; R-53 to L-371;T-54 to L-371: N-55 to L-371; L-56 to L-371; T-57 to L-371; 

30 F-58 to L-37 1 ; H-59 to L-371; Y-60 to L-37 1 ; R-6 1 to L-371; F-62 to L-371; N-63 to 
L-37 1 ; G-64 to L-37 1 ; D-65 lo L-37 1 ; E-66 to L-37 1 ; A-67 to L-37 1 ; Y-68 to L-37 1 : 
D-69 to L-371; Q-70 to L-371; C-71 to L-371; T-72 to L-371; N-73 to L-371; Y-74 to 
L-371; L-75 to L-371; L-76 toL-371: Q-77 to L-371; E-78 to L-371; G-79 to L-371: 
H-80 to L-37 I ; T-8 1 to L-37 1 ; S-82 to L-37 1 ; G-83 lo L-37 1 ; C-84 to L-37 1 : L-85 to 

35 L-37 1 ; L-86 to L-37 1 : D-87 to L-37 1 ; A-88 to L-37 1 , E-89 to L-37 1 . Q-90 to L-37 1 ; 
R-91 to L-371; n-92 lo L-371, 0-93 to L-371; L94 to L-371; L-95 to L-371; Y-96 to 
L-371; F-97 to L-371; S-98 to L-371; L99 to L-371; R-lOO to L-371; N-lOi to L- 
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R-91 to L-371; D-92 to L-37 1 : D-93 to L-371; 1-94 to L-371. L-95 to L-37I; Y-96 to 
L-371: F-97 to L-371: S-98 to L-371: 1-99 to L-371: R-lfK) to L 371. N-IO! to L- 
371: G-102 to L-371: T-103 to L-371: H-104 to f.-371: P^IOS to L-371: V-lOh to L- 
.^7 1. r-!07 to [.-371, T- 1 08 to L-37i. A^109 to L-37L S- 110 to L-371: R- 1 1 1 to L- 
^^7i: W-i 12 to L-37L M 113 to L 371: V-I 14 to L-371: Y-1 15 to L-371: Y-i 16 to L- 
371, L I 17 lo L 37L. K-i 18 to L-371: P- 1 19 to L-371: S-120 to L-37L S-121 to L- 
371: P-122 to L-371: K-123 to L-371; IM24 to L-37]; V^125 to L-371; R-126 to L- 
37l:F-127toL-371:S-128toL-371. W-l29t()L-37L H-130 to L-37L Q- i t to L 
37 1 : D- 1 32 to L-37 1 : A- 133 to L-^.71: V-I3^ to L^371;T 135 to L 371: V 1 3b to L 
371:T-137toL 371;r-138 to L-371: S-139 to L-371; D-i40 to L-371; L-141 to L- 
_^7L S-142ioL-37], Y-143 to L-37L G-144 to L-371; D-145 to L-371; L-146 to L- 
_^7l: L-147 to L 37L V-148 to L-371, E-149 to L-371: V-150 lo L-371: Q-151 lo L- 
371: Y-152 to L-371; R-153 to L-371: S-154 to L-371; P-155 to L-371; F-156 to L- 
37l:D-157toL-371:T-I58toL-371..E-159to L-371: W-160 to L-371: 0-161 to L- 
371: S-I62 to L-371; K-i63 to L-371. Q-164 to L-37L F-165 to L-371: N-166 to L 
37I:T-167ioL-371;C-168toL-^71: N-169 to L-37L V-i70 tu L-371, r-171 to L- 
371: M72 to L-371, F-I73 to L-37L G-174 to L-371; L-I75 to L-371; D-176 to L- 
37L A-177 to L-371: E-178 to L 37i. K-179 lo L-371: C-180 to L-371: Y-181 to L- 
371, S- 182 to L-371; F-183 to L-371; W- 184 to L-371; V-185 to L-371; R-186 to L- 
371; V-187 to L-371; K-188 to L-371 . A- 189 to L-37 1: M-190 to L-371; E-191 to L- 
371; D-192 to L-371; V-193 to L-37 1 ; Y-194 to L-371; G-195 to L-371; P-I96 to L- 
371; D-I97 to L-371; T- 198 to L-371; Y-199 to L-371; P-200 to L-371; S-201 to L- 
371; D-202 to L-371; W-203 to L-371; S-204 to L-371; E-205 to L-37 1 ; V-206 to L- 
371; T-207 to L-371 ; C-208 to L-37 1 ; W-209 to L-37 1 ; Q-2I0 to L-371; R-211 to L- 
371: G-212to L-371; E-213 to L-371; 1-214 to L-371; R-215 to L-371; D-216 to L- 
37 1 : A-2 1 7 to L-37 1 ; C-2 1 8 to L-37 1 ; A-2 1 9 to L-37 1 ; E-220 to L-37 1 ; T-22 1 to L- 
371. P-222 to L-371; T-223 to L-371; P-224 to L-371; P-225 to L-371; K-226 to L- 
371, P-227 to L-371; K-228 to L-371; L-229 to L-371: S-230 to L-371; K-23I to L- 
371; F-232 to L-371; 1-233 to L-371; L-234 to L-371; L235 to L-371; S-236 lo L- 
37 L S-237 to L-371; L-238 to L-371; A-239 to L-371; 1-240 to L-371; L-241 to L- 
371; L-242 to L-371; M-243 to L-37 1 ; V-244 to L-371; S-245 to L-371; L-246 to L- 
371, L-247 to L-371: L-248 to L-37 1 . L-249 to L-371; S-250 to L-371; L-25 1 to L- 
37 1 : \V-252 lo L-371 ; K-253 to L-37 1 ; L-254 to L-37 1 ; W-255 to L-37 1 ; R-256 to L- 
371; V-257 to L-37 1 ; K-258 to L-37 1 . K-259 to L-37 1 , F-260 to L-37 1 , L-26 1 to L- 
37 1 . L262 to L-37 1 : P-263 to L-37 1 ; S-264 to L-37 1 : V-265 to L-37 1 ; P-266 to L- 
371: D-267 to L-371; P-268 to L-371; K-269 to L-371; S-270 to L-371; L27I to L- 
371: F-272 to L.371: P-273 to L-371: G-274 to L-371: L-275 to L-371; F-276 to L- 
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,-^^1. H 277 TO L-37J: I 278 tu L-3:^i; H-279 to L-j71; Q-280 to L-371; G-2SI to L- 
371: N-282 to L-371; F-283 to L^371: Q-284 to L-371; E-2S5 to L-371; \V-286 to L- 
3:^L I 287 lu L-371; r-2:S8 to L-371; D-289 to L-371; T-29G to L-371; Q-29 1 to L- 
3:M; N-292 to L-371; V-293 to L-371; A-294 to L-371; H-295 to L-371, [.-296 to L- 
3^1: H-2^>7 to L-371; K-298 to L-37 1 ; M-299!oL-wl. A-300 to L-37 1 ; G 301 lo L 
3"^!; A-302 to L-3'71; L-303 to L-371; Q-3()4 to L 371. E 30? to L 371; S-306 to L- 
^^1: 0-307 lo L-371; P-^.OX to I -^W]; L-300 i.o L-37 L L-310 to L-371; P-31 1 to L^ 
3-^1; L-312toL-37L V-313 to L-37L V-314 to L-371; Q-315 to L-371; L-316 to L- 
:^7i: A- ^17 to L-371; K-318 to L-371; T-319 to L-3':'l; E-320 to L-371; A-321 to L- 
10 371; E-322 to L-371; S-323 to L-371; P-324 to L-371; R-325 to L-371: \L326 to L- 
371; L-327 to L-371; D-32S to L-37L P-329 to L 37L 0-330 to L-37 1 ; T-33I to L- 
371; E-332 toL-37L E-333 to L-37L K-V34 to L-371; E-335 lo L-371: A-336 to L- 
371: S-337 to L-371; G-33S to L 371; G-339 to L-37L S-340 to L-371; L-341 to L- 
371; Q 342 to L-37 1: L-343 to L-371; P-344 to L-371: H-345 to L-371; Q-346 to L- 
15 371:P-347toL^371;L-348 toL-371:Q-349 to L-371; G-350 to L-37i; G-351 to L- 
371; D-352 to L-371; V-353 to L-371; V-354 to L-371; T-355 to L-371; 1-356 lo L- 
371; G-35V to L-371; G-358 to L-371; i-359 to L-371; T-360 to L-371: F-361 to L- 
371; V-362 to L-37L M-363 to L-371; N-364 to L-371; D-365 to L-371; R-366 to L- 
371; of SEQ ID N0;2. Polynucleotides encoding these polypeptides are also 
20 encompassed by the invention. 

Moreover. C-temunal deletions of the CRCGCL polypeptide can also be 
described by the general formula Ln, where n is an integer from 2 to 371, where n 
corresponds to the position of amino acid residue identified in SEQ ID N0:2. More in 
particular, the invention provides polynucleotides encoding polypeptides comprising, 
25 or alternatively consisting of, the amino acid sequence of residues of C-teniiinal 
deletions of the CRCGCL polypeptide of the invention shown as SEQ ID NO:2 
include polypeptides comprising the armno acid sequence of residues: M-1 to A-370; 
M-i to V-369; M-1 to Y-368; M-1 to S-367; M-1 to R-366; M-1 to D-365; M-1 to N- 
364; M-1 to M-363; M-1 to V-362; M-1 lo F-361; M-1 to T-360; M-i to F-359; M-1 
30 toG-358;M-l toG-357;M-l to 1-356; M-1 to T-355; M-1 to V-354; M-1 to V-353; 
M-1 to D-352; M-1 to G-351; M-1 to G-350; M-1 to Q-349; M-l to L-348; M-l to P- 
347; M-i to Q-346: M l to H-345; M l to P-344; M-l to L-34i; M-l to Q-342; M-I 
to L-341; M'l to S-340; M-l to G-339; M-l to G-338; M-l to S-337; M-l to A-336; 
M-l to E-335; M-l to K-334: M-l to E-333; M-l to E-332; M-l to T-331; M-l to Q- 
35 330: M-l to P-329; M-l toDo28:M-l to L-327: M-l to M-326: M-l to R-325; M-l 
lo P-324; M-l to S-323; M-l to H-322; M l to A-321; M-l to E-320; M-l to T-319; 
M-l to K-318: M-l to A-317. M-l to L-316: M-l to Q-315; M-l to V-314; M-l to V- 
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I to G-iOl; \M 10 A-300; M-1 to M-:99; M-1 to K-298; M-J to Il-:97; M-1 to L- 
296; NM toH-295; M-1 to A-294;M-1 to V-293; M-1 to N-292; M-1 to Q-291; M-1 
to r-290: M-i to D-2S9: M-1 to T-288, M-l to 1-287: M-t to W-286: M-1 to F^28.i: 
\M toQ-2S4; M-1 to F 283: M-1 loN-282.M-i tuG-28l;M-l lo Q-2S0, M-1 to H 
s 2"9: M l to 1-2^8: M l to H 277; M I to F-276: M 1 lu L 27S: M-1 to G-274: M-1 to 
P-2"3; M l lo F-272: M l to 1-271; M-1 to S-270: M-1 to K-269: M-1 to P-26S; M-i 
to L)-257; M-1 to F-266; M-i to V-265; M-1 to S-264; M-1 to P-263; M-1 to F262; 
M-1 toL-261: M-1 to F-260: M-i to K-259; M-1 to K-258; M-1 to V-257: M-1 to R- 
256: M~l to VV-255; M-1 to L-254; M-1 to K-253: M-1 to W-252: M-i to L^2^ I : M- 1 
10 to S-25(): M-1 to L 249; M l lo L-248; M-1 to L-247; M-1 to L-246; M-1 to S-245: 
\M 10 V 244. M-1 toM-243;M-l to L-242; M-1 to L-241; M-1 to 1-240; M-1 lo A- 
239: M-1 to L-238; M-i lo S-237; M-1 to S-236; M-1 to 1-235; M-l to L-234; M-1 to 
1-233: M-l toF-232;M-l to K-231;M-1 to S-230: M-1 to L-229; M-1 to K-228; M-1 
to 1^-227; M-i to K-226; M-1 to P-225; M-1 to P-224; M-1 to T-223: M-1 to P-222; 

15 M-1 toT-221;M-l loE-220;M-i toA-219;M-l toC-218; M-1 to A-2i7; M-1 to D- 
2ib: M-1 to R-215; M-1 to 1-214; M-1 to G-213: M-1 to G-212; M-1 to R-21 U M l to 
Q-210; M-1 to W-209; M-1 to C-2()8; M-I toT-207. M-1 to V-206; M-1 to E 205; M- 
1 to S-204: M l to W-203; M-1 to D-202; M-1 to S-201; M l lo P-200; M-1 lo Y- 
199; M-t to 7^198; M-i toD-i97; M-1 to P-196; M-1 to G-195; M-1 to Y-194; M-I 

20 lo V-193; M-1 to D-192; M-1 toE-191; M-1 to M'190; M-1 to A-189; M-i to K-188; 
M-1 to V-187;M-1 to R-186; M-1 to V-185;M-i to W-184;M-1 to F-183; M*l to S- 
182: M-1 to Y-181;M-1 toC-180;M-l to K-179; M-1 to E-178; M-1 to A-177; M-1 
toD-176; M-l to L-175; M-1 to G-174; M-1 to E-173; M-1 to 1-172; M-1 to T-171; 
M-1 to V-170;M-1 toN-169;M-l toC-l68;M-l toT-167; M-l to N-166; M-l to E- 

25 165; M-l to 0-164; M-l to K-163; M-l to S-162; M l to Q-161, M-l to W-160; M-i 
to F-159; M-l to T-158; M-l to D-157; M-l to F-156; M-l to P-155; M-l lo S-154; 
M-l to R-153; M-l to Y-152; M-l to Q-151; M-i to V-150; M-l to E-149; M-l to Y- 
148; M-l to L-147; M-l to L-146; M-l to D-145; M-l lo G-144; M-i to Y-143; M-l 
toS-142;M-l toL-141; M-l to D-140; M-l to S-139; M-l to C-138; M-l toT-137: 

30 M-l to V.136; M-l toT-135; M-l to V-134; M l to A-133; M-l lo D-132; M-l to Q- 
131; M-l to H-130; M-l to W-129; M-l toS-128; M-l to F-127; M-l to R-126; M-l 
to V-125; M-l to H-124; M-i to K-123: M-l to P-122; M-l to S-I21; M-i to S-120: 
M-l to P-119; M-l to K-1 18; M-l toL-117; M-l to Y-116; M-l to Y-1 15; M-l to V- 
1 14; M-l to M-l 13; M-l toW-112; M-l toR-1 1 1; M-l lo S-1 10; M-l to A-109; M-l 

35 to T- 108; M-l to F- 107; M l to V-106: M^ 1 to P-105: M-l to H-104; M-i to T-103; 
M-l loG-102; M-l toN-101;M 1 LoR-100;M-i to i-99; M-J to S-98; M-l to F-97; 
M-i to Y-96; M-l toL-95; M-l to 1-94: M-l toD-93; M-l to D-92; M-l to R-91; M-l 
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toQ-90: M-1 ton-89. M-1 to A-88. M-1 to 0-87. M-1 to L-86; M-1 to L-85, M-1 to 
C-84: M-1 toG-83; M- ! to S-H2: M-1 toT-Sl; M-1 to H-8U; M-1 to G-79; M l to H 
78; M-i to Q-:^7; M-1 to I.-76; M-i to L 75; M 1 to V-74; M-i to N-73; M-1 to '1-12: 
M-l to C-71, M-i to Q 70; M-1 Lo D-69; M-1 to Y-68; M-1 to A-67; M-1 to E-66: M- 
3 1 Lo D 65. M 1 toG-64; M-I to N-63; M l to F-62: M-l lo R-61; M-I to Y-60; M-1 
to H-59; M-l to F-58; M-l toT-57; M-l to L-56; M-l to N-55; M-l to T-54; M-l to 
R-53: M-l to S-52, M-l to Y-5 1 ; M- ! to K-5(); M- 1 to S 19: M-l to A-4K; M I to N 
47; M-l to\V-46: M-l to T-45: M-l to V-44. M-l toQ-43; M-l to V-42; M l lo T-41: 
M-l to n-10; M-! to \. M 1 to N 38: M-l lo F 37; M 1 to Y-36; M-l to 1-35; M-l 
10 to! 34. Ml toQ-33;M-l lo 1-32, M-l toQ-31;M-l lo V-30; M-l loG-29;M-l to E- 
28; M-i to A-27;M-I to A-26; M-l toG-25;M-l toG-24;M-l lo Q-23;M-1 to G-22: 
M-l toL-21, M-l to A-20; M-l lo M-19: M-l to W-18; M-l to G-17; M-l to G-I6: 
M-l to L-15; M-l to L-14; M-l to F-13: M-l lo V-12: M-l to A-1 I; M-l lo A- 10, M-l 
to G-9: M-l 10 \V-8; M-l lo L-7: of SEQ ID NO:2 Polynucleotides encoding these 
15 polypeptides are also encompassed by the invention. 

In addition, any of the above listed iN- oj C-Lerminai delelions can be 
conibnicd to produce a N- and C-terminal deleted CRCGCL polypcplide. The 
invention also provides polypeptides having one or more amino acids deleted from 
both the aiiuno and the carboxyl lermini, which may be described generally as having 
20 residues m-n of SEQ ID NO:2. where n and m arc integers as described above. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Also preferred are CRCGCL polypeptide and polynucleotide fragments 
characterized by structural or functional domains. Preferred embodiments of the 
invention include fragments that comprise alpha-helix and alpha-helix forming regions 
25 ("alpha-regions"), beta-sheet and be la-sheet- forming regions ("beta-regions"), turn 
and tum-lorming regions ("turn-regions"), coil and coil-forming regions ("coil- 
rcgions"), hydrophilic regions, hydrophobic regions, alpha amphipathic regions, beta 
amphipathic regions, flexible regions, surface-forrmng regions, substrate binding 
region, and high antigenic index regions. As set out in the Figures, such preferred 
30 regions include Gamier-Robson alpha-regions, beta-regions, turn-regions, and coil- 
regions. Chou-Fasman alpha-regions, beta-regions, and turn-regions, Kyte-Doolittle 
hydrophilic regions and hydrophobic regions, Eisenberg alpha and beta amphipathic 
regions. Karplus-Schulz flexible regions, Emini sui face-forming regions, and 
Jameson-Wolf high antigenic index regions Polypeptide Iragments oi SEQ ID NO:2 
35 failing within conserved domams arc specifically contemplated by the present 
invention. (See Figure 3 and Tabic I.) Moreover, polynucleotide fragments encoding 
these domains arc also contemplated. 
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OUier prercrred tragmcnb arc biologically active CRCGCL tragmcnts. 
Biologically acLivc tragmcnts arc those exhibiting activity similar, but not necessarily 
identical- to an activity of the CRCGCL polypeptide. The biologicaJ activity of the 
r'raiimenis may include an improved desired activity, or a decreased undesirable 
5 activity 

However, many polynucleotide sequences, such as EST sequences, Mt- 
publicly available and accessible ttirough sequence databases. Some ot these 
sequences are related to SbQ ID NO: 1 and may have been publicly available prior to 
conception of the present invention. Preferably, such related polynucleotides are 

10 specifically excluded from the scope of the present invention. To list ever>' related 
sequence would he cuinhersoine. One embodiment of the present invention excludes 
Genbank Accession No. X9i553 (herein incorporated by reference m itb entirety.) 
Miiieover. preferably excluded from the present invention are one or more 
polynucleotides comprising a nucleotide sequence described by the general formula of 

1 5 a-b, where a is any integer between 1 to 1 559 of SEQ ID NO: 1 . b is an integer of 1 5 
to 1573, where both a and b correspond to the positions of nucleotide residues shown 
in SEQ ID NO: 1. and where the b is greater than or equal to a + 14. 

Epitope-Bearing Portions 

In another aspect, the invention provides peptides and polypeptides 
comprising epitope- bearing portions of the polypeptides of the present mvention. 
These epitopes are immunogenic or anugenic epitopes of the polypeptides of the 
present invennon. An "immunogenic epitope" is defined as a part of a protein that 
elicits an antibody response in vivo when the whole polypeptide of the present 

25 invention, or fragment thereof, is the immunogen. On the other hand, a region of a 
polypeptide to which an antibody can bind is defined as an "antigenic deteiminant" or 
antigenic epitope." Tlie number of m vivo imniunogemc epitopes of a protein 
generally is less than the number of antigenic epitopes. See. e.g., Gcyscn, ci al. 
(1983) Froc. Natl. Acad. Sci. USA 81:3998- 4002. However, antibodies can be 

30 made to any antigenic epitope, regardless of whether it is an immunogenic epitope, by 
using methods such as phage display. See e.g., Petersen G. et al. (1995) Mol. Gen- 
Genet. 249:425-431. Therefore, included in the present invention are both 
iimnunogenic epitopes and antigenic epitopes. 

A list ot exemplified amino acid sequences comprising immunogenic epitopes 

35 ax'e shown in Table 1 below. It is pointed {)ut that Table 1 only lists amino acid 
residues comprising epitopes predicted to have the highest degree of antigenicity using 
the algorithm of Jameson and Wolf, (1988) Comp. Appl Biosci. 4:181-186 (said 
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references incoiporateil by icfcience ui liicii enUreiits). i'he Jameson-W u; f amigcnic 
analysis was pertornied UMng the coinpuLer program PROTEAN, using dctault 
liaiaiiierers (Version 3.11 lor ihe Power Vlacinto>h. DNASTAR. Inc.. 1228 South 
Park Sueel Madison, Wl). Tabic 1 and ponions of polypeptides not listed in Table 1 
are not conMdercd non- immunogenic. The immunogenic epitopes of Table I is an 
exemplified list, n<M an exhaustive l;st, because other immiinoeenjc epitopes aie 
merely not recognized as >uch by the paaicular algorithm used. ,\imno acid residues 
comprising other immunogenic epitopes may be routinely detcrmmcd using algorithms 
simikii to the Jameson-Woil anaiv.sis or by ui vno tc>ting lor an antigenic roponse 
using methods known in the art. See. t'.,t,^. Geysen et al., supra: U.S. Patents 
4,708,781: 5, 194.392; 4.433,092; and 5.480,971 i>>aid references incorporaled by 
leleience in iheir entireties). As shown in Table 1. SFQ ID NO:2 was found antigenic 
at amino acids: 22-29; 48o6; 62-73. 78-85; 88-95; 99-105; 118-126; 139-146: 151- 
169: 188-206; 208-23 I ; 264-27 1 : 28(^293: 300-3 1 3: 3 17-342: 347-353: 363-369. 

It IS particularly pointed out that the amino acid sequences oi Tabic 1 comprise 
immunogeuic epitopes, lable 1 lists only the critical residues of immunogenic 
epitopes detennined by the Jameson-Wolf analysis. Thus, additional tlankjng 
residues on either the N-tcrminal, C-termmah or both N- and C-terminal ends may be 
added to the sequences of Table 1 to generate an epitope-bearing polypeptide of the 
present invention. Therefore, the immunogenic epitopes of Table 1 may include 
additional N-temiinal or C-terminal amino acid residues The additional Hankang 
amino acid residues may be contiguous flanking N-ternunal and/or C-terrmnal 
sequences from the polypeptides of the present invenrion, heteroiogous polypeptide 
sequences, or may include both contiguous flanking sequences from the polypeptides 
of the present invention and heterologous polypeptide sequences. Polypeptides of 
the present invention comprising immunogenic or antigenic epitopes are at least 7 
amino acids residues in length. "At least" means that a polypeptide of the present 
invention comprising an immunogenic or antigenic epitope may be 7 amino acid 
residues in length or any integer between 7 ammo acids and the number of amino acid 
residues of the fuJi length polypeptides of the invention. Preferred polypeptides 
composing immunogenic or antigenic epitopes are at least 10, 15, 20, 25, 30, 35. 40, 
45, 50, 55, 60, 65, 70, 75. 80. 85, 90, 95, or 100 ammo acid residues in length. 
However, it is pointed out that each and every integer between 7 and the number ol 
ammo acid residues of the lull length polypeptide ui-e included in the present 
invention. 

The immuno and anugenic epitope-beanng fragments may he specified by 
cither the number of contiguous amino acid residues, as described above, or further 
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bpcciiieJ by N-terininaJ and C-Lcrminal positions or these fragments on the amino acta 
sequence oi SEQ ID SO. 2. Ever>' combination or a N-terminal and C-temiinai 
position that a tragmcnt of, for example, at least 7 or at least I S contiguous amino acid 
rcMUUcs m length could occupy on the amino acid sequence ol SEQ ID NO 2 i> 
5 included in the mvcntion. Again, -'at least 7 contiguous amino aciJ lesidues in length'' 
means 7 ammo acid residues in length or any integer between 7 amino acids and the 
number of ammo acid residues of the lull length poiypcptide of the present invention. 
Specifically, each and every mteger between 7 and the number of amino acid residues 
ol the lull length poiypcptide are included in the pr-esent invention. 

10 Immunogenic and antigenic epitopc-hearmg polypeptides of the invention are 

useful, for example, to make antibodies which speciticaliy bind the polypeptides of 
the mvention, and in immunoassays lo detect the polypeptides of the present 
invention. The antibodies :ire useful, for example, in affinity purification of the 
polypeptides of the present invention. The antibodies may also routinely be used in a 

15 vanety of qualitative or quantitative immunoassays, specifically for the polypeptides 
n| die present invention using methods known in the art Sec, c.i^., Harlow ei al , 
Antibodies: A Laboratory Manual, \Co\d Spring Harbor Laboratory Press; 2nd Ed. 
1988). 

The epitope-bearing polypeptides of the present invention may be produced by 
20 any conventional means for making polypeptides including synthetic and recombmant 
methods known in the art. For instance, cpitope-bearing peptides may be synthesized 
using kiiown methods of chemical synthesis. For instance, Houghten has described a 
simple method for the synthesis of large numbers of peptides, such as 10-20 mgs of 
248 individual and distinct 13 residue peptides representing single amino acid viiriants 
25 of a segment of the HAl polypeptide, all of which were prepared and charactenzed 
(by ELISA-type binding studies) in less than four weeks (Houghten, R. A. Proc. 
Natl. Acad. Sci. USA 82 5131-5135 (1985)). This "Simultaneous Multiple Peptide 
Synthesis (SMPS)" process is tunhcr described in U.S. Patent No. 4,631,211 to 
Houghten and coworkers (1986). In this procedure the individual resins for the 
30 solid-phase synthesis of various peptides are contained in separate solvent-permeable 
packets, enabling the optimal use of the many identical repetinve steps involved in 
solid-phase methods. A completely manual procedure allows 500-1000 or more 
syntheses to be conducted simultaneously (Houghten et al. ( 1985) Proc. Natl. Acad 
Sci. 82:5131-5135 at 5134. 

Epiiope-beanng polypeptides of the present invention are used to induce 
antibodies according to methods well known in the an including, but not limited to, m 
\no immunization, tn vitro inmiunization, and phage display methods. See. e.i^.. 
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Sutcljffe. et al.. supra: Wilson, el aJ.. supra, and Bittic, ct aj. ( 1985) J. Gen. Virol. 
66:2347-2354. U in vivo immunization is used, animals may be immunized with free 
pcrpiide: however, anti-pcpiidc antibody liter may be boosted by coupHng of the 
peptide to a macromolecuiar carrier, such as keyhole iimpei hemacyaniii (KLH) oi 
tetanus toxoid. Per instance, peptides containing cysteine residues may be coupled to 
a carrier using a linker sucli as -maieinitdolvn/oy I- N-tiydroxysuccinnTudc ester 
(MBSK while other [)epiides may be coupled to carriers using a more general linking 
agent >uch as gkitaraldehyde. Animals such as rabbits, rats and mice are immunized 
with either Iree or canMcr-coupicd peptides, tor instance, by intraperitoneal and/'or 
intradermal injection of emulsions containing about 100 jags of peptide or carrier 
protein and Freund's adjuvant. Several booster injections may be needed, for 
instance, at intervals of about two weeks, to provide a useluj liter of anti-pcpudc 
antibody which can be detected, for example, by ELISA assay using free peptide 
adsorbed to a solid surface. The liter of anti-pcptidc antibodies in serum from an 
immunized animal may be increased by selection of anii-peptide antibodies, for 
instance, by adsorption to the peptide on a solid support and elution of the selected 
antibodies according to methods well known in the art. 

As one of skill in the an will appreciate, and discussed above, the polypeptides 
of the present invention comprising an immunogenic or antigenic epitope can be fused 
to heterologous polypeptide sequences. For example, the polypeptides of the present 
invention may be fused with the constant domain of immunoglobuhns (IgA, IgE, 
IgG, IgiM), or portions thereof (CHL CH2, CH3. any combination thereof including 
both entire domains and portions thercot) resulting in chimeric polypeptides. These 
fusion proteins facihtate purification, and show an increased half-life /;/ vivo. This 
has been shown, e.g., for chimeric proteins consisting of the first two domains of the 
human CD4-polypeptide and various domains of the constant regions of the heavy or 
light chains of mammalian immunoglobulins. See, e.g., EFA 0,394,827: Trauneckcr 
et al. (1988) Nature 331:84-86. Fusion proteins that have a disuJfide-Hnked dimeric 
structure due to the IgG ponion can also be more efficient in binding and neutralizing 
other molecules than monomenc polypeptides or fragments thereof alone. See, e.^., 
Fountoulakis et aJ. (1995) J. Biochem. 270:3958-3964. Nucleic acids encoding the 
above epitopes can also be lecombined witli a gene of interest as an epitope tag to aid 
m detection and purification of the expre.ssed polypeptide. 

.Antibodies 

The present invention further relates to antibodies ^ind T-<;eIJ antigen receptors 
'TCR) which specitlcally bind the polypeptide:> of the present invention. The 
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antibodjes ot llie prescrU invenlion include IgCi (inciuding leGl. UG2, IizG3, and 
IgG4), IgA (including IgAi and lgA2), IgD, IgE, or IgM, and IgY. As u^cd herein, 
ihc lenn "artubody" (Ab) is meant to include whole antibodies, including singlc-chain 
vvhoie antibodic:,. and aniigen-binding rragments thereot. Most preterably the 
5 antibodies ;irc human antigen binding antibody fragments of the present mvention 
include, but are not limited to. Fab, Fab' and F(ab )2. Fd, single -chain Fvs (scFv). 
single-chain antibodies, tlisulfKle-iinked Fvs (sdFv) and fragments compn^^mg euher a 
\\ oi v., domain. The antibodies may be fron:i any animal origin including birds and 
mammals. Preferablv. the antibodies arc human, murine, rabbit, goal, guinea pig. 
10 camel, horse, or chicken. 

Antigen-binding antibody fiagments, including single-chain antibodies, may 
comprise the variable region{s) alone or in combination with the entire or partial of the 
following: hinge region. CHI, CH2, and CH3 domams. Also included in the 
invention are any combinaiiofis of viiriable regionis) and hinge region. CHI. CH2. 

15 and CH3 domams. Tlie present invention further includes chimeric, humanized, and 
human monoclonal and polyclonal antibodies which specificaily bind the polypeptides 
of the present invention. The present mvention funher includes antibodies which are 
anti-idiotypic to the antibodies of the present invention. 

The antibodies of the present invention may be monospecific, bispecific, 

20 tnspecific or of greater multispecificity. Multispecific antibcxjies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention us well as for heterologous compositions, such 
as a heterologous polypeptide or solid support matcnaL See, e.g.. WO 93/17715; WO 
92/08802; WO 91/00360; WO 92/05793; Tutt, A. et al. (1991) J. Immunol. 147:60- 

25 69; US Patents 5,573,920. 4,474,893. 5,601,819, 4,714,681, 4,925,648; Kostelny. 
S.A. et ai. (1992) J, ImmunoL 148:1547-1553. 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which arc 
recogni/ed or specifically bound by the antibody. The epitope(s) or polypeptide 

30 ponion(s) may be specified as described herein, by N-ierminai and C-ierminal 
positions, by size in contiguous amino acid residues, or listed in the Tables and 
Figures. Antibodies which specifically bind any epitope or polypeptide of the present 
invention may also be excluded. Therefore, the present invention includes antibodies 
that specifically bind polypeptides of the present invention, and allows for the 

35 exclusion of the same. 

Antibodies of the present invention may also be described or specified in terms 
of their cross-reactivity. Antibodies that do not bind any other analog, ortholog, or 
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huiuuioi! ul the pulypepLide> o( the present invention :Lre inciudcd. Antibodies that do 
not bind polypeptides vviih le^s than 95'7c, less than 90^i . less than 85^c. less than 
SO'r, less itian lcs> than 70^o, less than 65*1. less than 60^r, less than 55^;, 

and loss than 50''r identity (as calculated usine methods known m liie an and 
described herein ^ lo a polypeptide ot the present inveiUion aie also included in the 
present invention Further included in the present mvenuon are antibodies which oni> 
bind polypeptides encoded by polynucleotiucs which hybridize lo a polynucleotide ot 
the present invention under stringent hybridization conditions (as described herein). 
Antibodies ot the present invention may also be described or specified in terms ot ihen 
binding altinity. Preferred binding affinities include those with a dissociation constant 
or Kd less than 5X10'M, lO'^M. sXlO Al. 10" M, 5X10-'M, lOWl. 5X10"M. 10" 
M 5X!0^ VI. 10'^\1, 5X10'^M 10 'M. SXIQ-'M. IQ-M, 5X1()-'\\1 1U'\M, 
5X10 '^M, lO'M. 5X10''V1. and 10 '\VI. 

Antibodies of the present invention have uses that include, but are not hniited 
lo, methods known m the art to purity, detect, and target the polypeptides of the 
present invention including both /// vitro and in vivo diagnostic and therapeutic 
methods. For example, the antibodies have use in immunoassays for quaJitatively and 
quantitatively measuring levels of the polypeptides of the present invention in 
biological samples. See, e.^.. Harlow ct al., ANTIBODIES: A LABORATORY 
MANUAL (Cold Spring Harbor Laboratory Press. 2nd ed. 1988) (incorporated by 
reference in the entirety) 

The antibodies of the present invention may be used either alone or in 
combination with other compositions. The antibodies may further be recombinantly 
fused to a heterologous polypeptide at the N- or C-terminus or chemically conjugated 
(including covalemly and non-covalently conjugations) to polypeptides or other 
compositions. For example, antibodies of the present invention may be recombinantly 
fused or conjugated to molecules useful as labels in detection assays and effector 
molecules such as heterologous polypeptides, drugs, or toxins. See, e.g., WO 
92/08495; WO 91/14438; WO 89/12624; US Patent 5,314,995; and EP 0 396 387 

The antibodies of the present invention may be prepared by any suitable 
method known in the an. For example, a polypeptide of the present invention or an 
antigenic fragment thereof can be adiiunistered to an animal in order to induce the 
production of sera containing polyclonal antibodies. Monoclonal antibodies can be 
prepared using a wide or techniques known in the an including the use of hybridomn 
and recombinant technology. See, e.;^., Harlow et al.. ANTIBODIES: A 
LABORATORY MANUAL, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988); 
Hammerlmg, et al., m: MONOCLONAL ANTIBODIES AND T-CELL 
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HYBRIDOMAS 563-681 lEhcviei, N 1981) (said rctercnccs mcorporatcd by 
leterence iii ihcu cnliielics ). Fab and Ftab'i2 iragmcnt^ may be produced by 
[MoteoJytie cleavage, using enzyme^ such as papain (to produce Fab fragments) or 
pcp^m (to produce F(ab')2 tragmenisK 
5 Alternatively, antibodies ol the proent invention can be produced through the 

application ot recombinant ON A technt^Kv^Ty or rhrongn svnthetic cheniistiy using 
meth^xls known in the ait. For example, the antibodies ol' the present invention can be 
prepared using various phage display methods known in the art. In phage display 
methods, lunctionai antibody domains arc displayed on the surface ot a phage panicle 

10 which carries polynucleotide sequences encoding them. Phage with a desired binding 
propeny are selected from a repeiloire or couibinalorial antibody library <e.g. human 
or murine) by selecting directly with antigen, typically antigen bound or captured to a 
solid surface or bead. Phage used m these methods are typically filamentous phage 
mcluding fd and Mt3 with Fab, Fs-- or disulfide stabilized Fv antibody domains 

[5 recombinantly fused to either the phage gene 111 or gene VIII protein. Examples of 
[Miage display methods that can be used to maJvC the antibodies of the present invention 
include those disclosed in Brinkman U. et al. (J995) J. Immunol. Methods 182:41- 
50; Ames, R.S. et al. (1995) J. Immunol. Methods 184:177-186: Kcttlcborough, 
C.A. et al. (1994) Eur. J. Immunol. 24:952-958; Persic, L. et al. (1997) Gene 187 9- 

20 IS: Burton, D.R. et al. (1994) Advances in Immunology 57:191-280; 
PCT/GB91/01 134; WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO 
93/11236; WO 95/15982; WO 95/20401; and US Patent 5,698,426. 5,223,409, 
5,403,484, 5,580,717, 5,427,908, 5,750,753, 5,821,047, 5,571,698, 5,427,908, 
5.516,637, 5,780,225, 5,658.727 and 5,733,743 (said references incorporated by 

25 reference in their entireties). 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host including mammalian cells, insect cells, plant cells, 

30 yeast, and bacteria. For example, techniques to recombinantly produce Fab, Fab* and 
F(ab )2 fragments can also be employed using methods known in the art such as those 
disclosed in WO 92/22324; Mullinax. R L. et al. (1992) BioTechniques 12(6):864- 
869; and Sawai, H. et al. (1995) AJRl 34:26-34; and Better, M. et al. ( 1988) Science 
240:1041 1043 (said reterenccs incorporated by reference in their entireties ). 

35 Examples of techniques which can be used to produce single-chain Fvs and 

antibodies include those described in U.S. Patents 4,946,778 and 5.258,498, Huston 
et al. (1991) Methods in Enzymoiogy 203:46-88: Shu, L. et al. (1993) PNAS 
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90:7995-7999: and Skeiia, A. et al. (1988) Science 240:10.^8-1040. Fur sonie uses, 
inctuding in vivo use of aiitibodieb in huiiiaji^ and m vuro detection a>>ays, il may be 
Pie!eral)le to use ctiiinenc, humanized, or human antibodies- Mcihods tor producing 
chimeric antibodies are known in the art. See t.i:., Morrison, Science 229:1202 
5 i 19S5 ); Ot ci al.. BioTechniqucs 4:214 ( 1986): Giliies, S.D. ct al. ( 19H9) J. Immunol. 
Methods 125:191-202: and L'S Patent 5.807 "^I-^ Antibodies can he humaiii/ed 
iisinL: a variety or technique.s including CDR giahing (EP 0 239 400: WO 91/09967, 
I'S Patent 5,5.^0.101: and 5,585,089). veneering or resurfacing tEPO 592 106: EP 0 
519 596: P:idlari E.A., (1991) Molecular Immunology 28(4/5 );489-498: Sludnicka 

10 G.M. et ai. (1994) Protein Engmeering 7i6):805-8 14: Roguska M.A. ct al. (1994i 
PNAS 91:969-973 ). and chain shuftling (US Patent 5,565,332 i. Human antibodies 
can be made by a variety of methods known in the art including phage display 
methods described above. See also, US Patents 4.444.887, 4.716,111, 5.545,806. 
and 5.814.318; and WO 98/46645 (said references incorporated by reference in their 

15 entireties). 

Fuithei uiciuded in die present invention aie antibodies rccombinantiy fused or 
che nucally conjugated ( including both covalcntly and non-covalently conjugations) to 
a polypeptide of the present mvcntion. The antibodies may be specific for antigens 
other than polypeptides of the present invention. For example, antibodies may be 

20 used to target the polypeptides of the present invention to particular cell types, either in 
vitro or in vivo, by fusing or conjugating the polypeptides of the present invention to 
antibodies specific for paiticulai ceil surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 

25 Harbor el ai. supra and WO 93/21232; EP 0 439 095; Naramura, M. el al. (1994) 
Immunol. Lett. 39:91-99; US Patent 5,474,981; Gillies. S.O. et al. (1992) PNAS 
89:1428-1432; Fell H.P. et al. (1991) J. Immunol. 146:2446-2452 (said references 
incorporated by reference in their entireties). 

The present mvenlion further includes compositions compnsmg the 

30 polypeptides of the present invention fused or conjugated to antibody domains other 
than the vanabic regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or ponion thereof. The antibody 
portion fused to a poly[:>eptide of the present invention may comprise the hmge region, 
CHI domain, CH2 domain, and CH3 domain or any combination or whole domains 

35 or portions thereof The polypeptides of the present invention may be fused or 
conjugated to the above antibody portions to increase the in vivo half life of the 
polypeptides or for use in immunoassays using methods known in the ait. The 
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pulv peptides may also be tuscd or conjugated to the above antibody portions lo rorm 
rnultimers. For example, Fc portions lused to the polypeptides of the present 
invention can form dimers through disulfide bonding between the Fc portions. 
Higher muitirneric forms can be made by fusing the polypeptides to portions of FgA 
5 and IgM Methods tor fusing or conjugating the polypeptides of the present invention 
TO antibody portions are known in the ail. St'c t.^., L'S Patents 5,336,603, 
6:2.929. 5.359.046, 5,349.053, 5,447,851. 5,112,946: HP 0 307 434. EP 0 367 
166; WO 96/04388. WO 91/06570; Ashkcnazi, A. el al. (1991) PNAS S8:10535- 
10539; Zheng. X.X. et al. (1995) J. Immunol. 154:5590-5600: and Vil. IF et al. 
10 (1992) PNAS 89:11337-11341 (said references incorporated by leference in then 
entireties). 

The invention funher relates to antibodies whicii act as agonists or antagonists 
of ilie polypeptides of the present invention. For e.xamplc, the present invention 
includes antibodies which disrupt the reccpior/ligand interactions with the 

15 polypeptides of the invention either partially or fully. Included are both receptor- 
specilic antibodies and ligand-specific antibodies. Included are receptor-specific 
antibodies which do not prevent ligand binding but prevent receptor activation. 
Receptor activation (i.e., signaling) may be dctennined by techniques described herein 
or otherwise known in the art. Also include are receptor-specifjc anubodies which 

20 both prevent ligand binding and receptor activation. Likewise, included are 
neutralizing antibodies which bind the ligand and prevent binding ot the ligand to the 
receptor, as well as antibodies which bind the ligand, thereby preventing receptor 
activation, but do not prevent the ligand from binding the receptor. Further included 
are antibodies which activate the receptor. These antibodies may act as agonists for 

25 either all or less than all of the biological activities affected by ligand-mediated receptor 
activation. The antibodies may he specified as agonists or antagonists for biological 
activities comprising specific activities disclosed herein. The above anubody agonists 
can be made using methods known in the art. Sec e.g., WO 96/40281: US Patent 
5,811,097; Deng, B. et al. (1998) Blood 92(6): 1981-1988; Chen, Z. et al. (1998) 

30 CancerRes. 58(i6):3668-3678; Harrop, J.A. et al. (1998) J. Immunol. 161 (4): 1786- 
1794; Zhu, Z. et al. (1998) Cancer Res. 58( 1 5):3209-32 14; Yoon, D.Y. et al. (1998) 
J. Immunol. 160(7):3 170-3 179; Prat, M. el al. (1998) J. Cell. Sci. 1 1 J (Pt2V237-247, 
Pitard, V. el al. (1997) J. Immunol. Methods 205(2): 177- 190; Liautard. J. et al 
(1997) Cytokinde 9(4):233-241 ; Carlson. N.G. et ai. (1997) J. Biol. Chem 

35 272(171:1 1295-1 1301; Taryman, R.E. et al, (1995) Neuron 1 4(4 ):755-762, MuUer. 
Y.A. et al (1998) Structure 6i 9); I 1 53- 1 167: Bartunek, P. et al (1996) Cytokine 
8( I ): 14-20 Csaid references incorporated by reference in their entireties). 
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Fusion Prolcins 

Any CRCGCL polypcpiidc can be used to generate fu:sion protein^. For 
example, the CRCGCL polypeptide, when lused to a second protein, can be used a-s 
^ an antigenic tag. Antibodies raised against the (^RCGC^l. polypeptide can be used to 
mdiiectly detect the second protein by binding to the CRCGCL, Moieovei . because 
secreted proteins target celluku" locations based on iratTicicmg signals, the CRCGCL 
polypeptides can be used a^ a targeting molecule once tuscd to other proteins. 

Examples of domains that can be lused to CRCGCL polypeptides include not 
10 only heterologous signal sequences, but also other heterologous functional regions. 
The fusion does not necessarily need to be lIiiccI, iuil may occui dirough linkei 
sequences. 

Moreover, fusioti proteins may also be engineered to improve characteristics 
(>f the CRCGCL polypeptide. Lt)r instance, a region of additional amino acids. 

15 parlicuhirly charged amino acids, may be added to the N-tcrminus of the CRCGCL 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
CRCGCL polypeptide to facilitate purification. Such regions may be removed prior to 
final preparation of the CRCGCL polypeptide. The addition of peptide moieties to 

20 facilitate handling of poIy[>eptides are faiiuliar and routine techniques in the an. 

Moreover, CRCGCL polypeptides, including fragments, and specifically 
epitopes, can be combined with parts of the constant domain of immunoglobulins 
(IgG), resulting in chimeric polypeptides. These fusion proteins facilitate purification 
and show an increased haJf-life in vivo. One reponed example describes chimeric 

25 proteins consisting of the first two domains of the human CD4-polypeptide and 
various domains of the constant regions of the heavy or light chains of mammahan 
immunoglobulins. (EP A 394,827; Traunecker et al.. Nature 331:84-86 (1988).) 
Fusion proteins having disulfide-hnked dimeric stmcturcs (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomcric 

30 secreted protein or protein fragment alone. (Fountoulakis et aL, J, Biochem. 
270:3958-3964 (1995).) 

Similarly. EP-A-O 464 533 (Canadian counterpajt 2045869) discloses fusion 
proteins comprising vanous portions of constant region of immunoglobulin molecules 
together with another human protein or pan thereof. In many cases, the Fc pan m a 

35 fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Altcmarively. 
deleting the Fc pail after the fusion protein has been expressed, detected, and purified. 
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include a LransiaLion initialing codon at ihc beginning and a termination codon ( UAA. 
L'GA or LAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will prelerablv include at least one 
^electable marker. Such markers include dihydrofolate reductase. G418 or iieomycin 
5 resistance tor eukarsonc cell culaiie and leuacycline. kananiycm or arnpicillin 
resist. ince scenes tor cultiinng in E. coli and other baciena. Reprcseniative cxamplo 
ol appropriate hosis include, but arc not Imutcd to, bacterial cells, such a> E. coli. 
Streptomyces and Salmonella typhimurium cells: fungal cells, such as yeast cells: 
insect ceils such as Drosophiia S2 and Spodoptera Sf9 cells; animal cells such as 

10 Clio, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate cuhure 
mediums and condilions foi the above-described host cells are known in the art. 

Among vectors preieiied for use in bacteria include pQE70, pQh60 and pQE- 
9. ;ivailal)le from QIAGHN, Inc.; pBluescnpt vectors. Phagcscript vectors, pNH8A, 
pNHI6a, pNH18A. pNH46A, available trom Stratagene Cloning Systems, Inc.: and 

15 ptrc99a, pKK223-3. pKK233-3, pDR540, pRITS available from Pharmacia Biotech, 
Inc. Among preferred eukaryoiic vectors are pWLNEO, pSV2CAT, pOG44. pXTl 
and pSG available from Stratagene: and pSVK3, pBPV, pMSG and pSVE available 
from Pharmacia. Other suitable vectors will he readily apparent to the skilled ;irlisan. 

Introduction of the constiuct into the host cell can be effected by calcium 

20 phosphate transfection. DEAE-dextran mediated transfection. cauonic lipid-medialed 
transfection, eiectroporation, transduction, infection, or other methods. Such 
methods are described in many standard laboratory manuals, such as Davis et al., 
Basic Methods In Molecular Biology (1986). Ii is specifically contemplated that 
CRCGCL polypeptides may in fact be expressed by a host cell lacking a recombinant 

25 vector. 

CRCGCL polypeptides can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, 
acid extraction, anion or cation exchange chromatography, phosphocellulose 
chromatography, hydrophobic interaction chromatography, affinity chromatography, 

30 hydroxylapatite chromatography and lectin chromatography Most preferably, high 
performance liquid chromatography ( HPLC") is employed for purification. 

CRCGCL polypeptides, and preferably the secreted form, can also be 
recovered from: products purified from natural sources, including bodily fluids, 
tissues and cells, whether directly isolated or cultured; products of chemical synthetic 

35 procedures; and products produced by recombinant techniques from a prokarvolic or 
eukaryotic host, including, for example, bacterial, yeast, higher plant, insect, and 
mammalian cells. Depending upon the host employed in a recombinant production 
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procedure, the CRCGC'L poi> peptides may be glycosylated or may be non- 
giycosyluted. in addition, CRCGCL poiypcpiide> may also include an mitiai modified 
metnionine residue, m some cases as a result of host-mediated processes. Thus, it is 
well known in the art that ihc N-terminai meihionme enc^xled by the translation 
5 mitiation codon generally rs removed with high etticiency liom any protein alter 
rranslatic^n m .ill eukar>'oric cells While the N^ernunai methionine on most proteins 
also is erficiently removed in most prokaryotcs, for some proteins, this prokaryotic 
removal process is inetTicient. depending on the nature of the amino acid to which the 
N-terminal methionine is covalcntly hnked. 

10 In addition to encompassing host cells containing the vecior constructs 

discussed herein, the iiivenlion also encompasses primary, secondary, and 
immortali/ed host cells nf vertebrate origin, particuJajly marnmaJian origin, that have 
been engineered to delete or replace endogenous genetic matcnal (e.g., CRCGCL 
coding sequence), and/or to include genetic material (e.g., heterologous 

15 polynucleotide sequences) that is opcrably associated with CRCGCL polynucleotides 
ol the invention, and which activates, alters, and/or amplifies endogenous CRCGCL 
polynucleotides. For example, techniques known in the ait may \ie used to operably 
associate heterologous control regions (e.g., promoter and/or enhancer) and 
endogenous CRCGCL polynucleotide sequences via homologous recombination (see, 

20 e.g., V S. Patent No. 5.641,670. issued June 24, 1997; International Publication 
Mo. WO 96/2941 1, published September 26, 1996; Inicmational Publication No. WO 
94/12650, published August 4, 1994; Koilcr et al., Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); and Zijlstra ct al.. Nature 342:435-438 (1989), the disclosures 
ot each ot which are incorporated by reference in their entireties). 

25 In addition, polypeptides of the invention can be chemically synthesized using 

techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and HunkapilJer, M.. ct al., 
1984. Nature 3 10: 105-1 1 1 ). For example, a peptide corresponding to a fragment of 
the CRCGCL polypeptides of the invention can be synthesized by use of a peptide 

30 synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addidon into the CRCGCL 
polynucleotide sequence. Non classical amino acids include, but arc not limited to, to 
the D-isomers of the common amino acids. 2.4-diaminobutyric acid, a-amino 
isobutync acid. 4-aminobutync acid. Abu. 2-amino butyric acid, g-Abu, e-Ahx, 

35 6-amino hexanoic acid, Aib. 2-amino isoburync acid, 3-amino propionic acid, 
ornithine, norleucme. norvalme. hydroxyprolme, sarcosine, citrulhne, homocitruUine. 
cysteic acid, t-butylglycme. t-butylalanine. phenylglycinc, cyclohexylaJaninc, b- 
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alanine, rluoro-amino ackis. designer ammo acids ^iich as b-methyi amino acid>, Ca- 
methyl ammo acids, Na-niethyi ammo acids, and ammo acid analogs in L!cncral. 
F^urthermore. the amino acul can be D tdexirorotaiT ) or L ( Icvorotarv'). 

Tiitr uivcnLioii encompasses CRCGCL polypeptides which are ddfereniialiy 
modified durmg or attcr translation, c.i:., by glycosylation. acetviaiioiL 
phosphorylation, amidation. dcrivali/ation by known protecnn^/hiockjng izroups. 
protcoh tic cleavage, linkage to an antibody molecule or other celluhir ligand, etc. Anv 
of numerous chemical iTiotiifications may be carried out by known techniques, 
including but not limited, to specific chemical cleavage by cyanogen bromide, trypsin, 
criymotiypsin, papain, V8 protease, NaBH,: acetylaiion. tormylaiion, oxidation, 
reduction; metabolic synthesis in the presence oMunicamycin: etc. 

Addidonal post-lranslalional modifications encompassed by tiic invt^niion 
include, tor example, e.g.. N-linked or O-Unked carbohydrate chains, processing ot 
N-terminal or C-tenmnai ends), attachment of chenucal moieties to the amino acid 
backbone, chemical modifications of Ndinked or O-iinked carbohydrate chains, and 
addition or deletitMi ol" an N^ternunai lueduonme resiuue as a result of procaryoiic host 
ceil expression. The polypeptides may also be modified with a detectable label, such 
as an eiuymatic. tluorescent. isotopic or affinity label to allow for detection and 
isolation oi the protein. 

Also provided by the invention are chemically modified derivatives of 
CRCGCL which may provide additional advantages such as increased solubility, 
stability and circulating dme of the polypeptide, or decre^ised mimunogenicity (see U. 
S. Patent No. 4,179,337). The chemical moieties for denvhization may be selected 
from water soluble polymers such as polyethylene glycol, ethylene glycol/propylene 
glycol copolymers, carboxymethyicellulosc, dcxtran, polyvinyl alcohol and the like. 
The polypeptides may be modified at random positions within the molecule, or at 
predetermined positions within the molecule and may include one, two, tliree or more 
attached chenaical moieties. 

The polymer may be of aiiy molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about I kOd and about 100 kDa (the term about ' indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease m handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration ot sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of anugemcity and other known effects of the polyethylene glycol to a therapeutic 
protein or analog). 
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The polyethylene i^lycoi molecules (ui other cheimcuJ nioieljesi >iiould l>e 
attached to the protein with consideiaiu^n ot clYccl> on lunctional or .mUgenic Jomain> 
oMhe [>rorein Tlieie are a number ofallachment methods available to those >.kdlcd in 
Lne art. e.g., EP U 4U I 384, herein incorporated by rcterence i coupling PEG to 
G-CSF). sec also Malik ct al.. Exp. Hcmatol. 20:1028-1035 (1992) ircporting 
pcgylation of GM-CSF using tresyl chloride). For example, p<>lyerhvlene giveoi mav 
be CO valcntly bound through ammo acid residues via a reactive group, such a.s. a iree 
amino or carh<:i\yl group Reactive groups are tiiose to which an activated 
pi)lvelhyiene givcol inoiectile ma> be bound. "1 he ammo acid residues having a ircc 
10 anuno group may include lysine residues and the N-terminal amino acid residues; 
those having a tree carboxyl group may include aspailic acid residues glutanuc acid 
residues and the C-lenninal amino acid residue. Sulfliydi^i groups mav also he used 
as a reactive group tor attaching the polyethylene glycol molecules. Prefeired tor 
therapeutic purposes is attachment at an amino group, such as attaciunent at the 

] N-terminus or lysine group. 

One may specifically desiie proteins eheirucaJiy modilied al the N-lcrminus. 
L^ing polyethylene glycol as an illustration of the present composition, one may select 
from a variety ot polyethylene glycol molecules (by molecular weight, branching, 
etc.), the proportion of polyethylene glycol molecules to protem (or peptide) 

20 molecules in the reaction mix, the type oi pegylation reaction to be performed, and the 
method of obtaining the selected N-terminally pegylated protein. The method of 
obtaining the N-terminally pegylated prepaiation {i.e., separating this inoiety from 
other monopegylated moieties if necessary) may be by punfication of the N-terminaily 
pegylated materia] from a population of pegylated protein molecules. Sclccuvc 

25 proteins chemically modified at the N -terminus modification may be accomplished by 
rcducuvc alkylation which exploits differential reactivity of different types of primary 
amino groups (lysine versus the N-terminai) available for derivatization in a paiticular 
protein. Under the appropriate reaction conditions, subslanually selecuve 
derivatization of the protein at the N-terminus with a carbonyl group containing 

30 polymer is achieved. 

The CRCGCL polypeptides of the invention may be in monomers or 
multimers (i.e., dimers. trimers, tetramers and higher multimers). Accordingly, the 
present invention relates to monomers and multimers of the CRCGCL polypeptides ot 
the invention, their preparation, and compositions iprelerably, pharmaceutical 

35 compositions) containing them. In specific embodiments, the polypeptides of ilie 
invention arc monomers, dimers, tnmers or tetramers. In additional embodiments, the 
multimers of the invention are at least dimers. at least tnmers, or at least tetramers. 
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Muiuiners encompassed by the invention may bo homomers or heieromers. 
An used herem, the term homomcr. refers to a multimer contaming only CRCGCL 
polypeptides or the mvention nncludini^ CRCGCL iVaiiments. variants, splice 
\ ariaiUs, and tusion proteins, as described herein i. These homomei s [iia\ contain 
CRCGCL poi\peptides havmt: identical or ditteieiu amifio acid sequence. In a 
specit;c emhodm^enl, a h(.Miionier ot die invention is a inuJtimer conlaiiung only 
(^RCGCL polypeptides iiaving an idenucal ammo acid sequence. In another specific 
embodiment, a homomcr ot the mvention is a mullimcr containmi: CRCGCL 
polypeptides having diftcrcni amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g.. containing CRCGCL poIv{K'pl]des 
ijavmg identical t)i difjeretU amino acid sequences) or a tiomoirimer {an., coniainm^ 
C^RCGCL polypeptides having ideiuicJ and/or different amino acid sequences). In 
acitiitional embodiments, itie hornomenc multimer of the invention is at least a 
homodimer. at least a homotrimcr, or at least a homoteiramer. 

As used herein, the term hcteromcr refers to a multimer containing one or more 
heterologous poiypeptidcs (i.e., polypeptides of different proteins) m addition to the 
CRCGCL polypeptides of the mvention. In a specific embodiment, the multimer ol 
the invention is a heierodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the hornomenc multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homoteiramer 

Multimers of the invention may be the result of hydrophobic, hydrophiiic, 
ionic and/or covulent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromuitimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are fomied 
when polypeptides of the mvention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the mvention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the CRCGCL 
polypeptides of the invention. Such covalent associations may involve one or more 
amino acid residues contained m die polypeptide sequence (e.g.. that recited in SEQ 
ID N0:2, or contained in the polypeptide encoded by the clone HTAEK53). In one 
instance, the covalent associations are cross-linking between cy.steine residues located 
within the polypeptide sequences which interact m the native (i.e.. naturally occurring) 
polypeptide. In another instance, the covalent associations are the consequence of 
chemical or recombinant manipulation. /Vilemalivcly. such covalent associations may 
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involve one or more amino acid residues contained in the heterologous polypeptide 
sequence in a CRCGCL fusion protein. In one example, covdleni associations are 
between the heterologous sequence contained in a fusion protein (^f the invention (see. 
e.g., US Patent Number 5,478,925 K In a specific example, the covalent associations 
5 are between the heteroiogmis sequence contained in a CRCGCL-K fuMon [)ioiein o[ 
the invention {as desciibed licrem). In another specific example, covalent associations 
of fusion proiems ul the invention are between heterologous polypeptide sequence 
from another TNh family Iigand/receplor member that is capable of forming covalently 
associated multimers. such as for example, oseteoprotegerm (see, e.g., Intei naiioiial 
10 Publicauon No. WO 98/49305, the contents of which are herein incorporated by 
reference m its entirety ). 

The multimers of tlie invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the mukimcrs 
of the invention may be chemically -cross-linked using linker molecules and linker 
15 molecule length optimization techniques known in the art (see. e.g.. l!S Patent 
Number 5,478,925, which is herein incorporated by reference in its enriiety) 
Additionally, multimers of the invention may be generated using techniques known m 
the an 10 form one or more inter-moiecuie cross-links between the cysteme residues 
lix:ated within the sequence of the polypeptides desired to be contained in the multimcr 
20 (see, e g., VS Patent Number 5.478,925, which is herein incorporated by reference 
in its entirety). Further, polypeptides of the invention may be routinely modified by 
the addition of cysteme or biotin to the C tcnninus or N-temninus of the polypeptide 
and techniques known in the an may be applied to generate multimers containing one 
or more of these modified polypeptides (see, e.g., US Patent Number 5,478,925, 
25 which is herein incorporated by reference in its entirety). Additionally, techniques 
known in the art may be applied to generate liposomes containmg the polypeptide 
components desired to be contained in the multimer of the invention (sec, e.g., US 
Patent Number 5,478,925, which is herein incorporated by reference in its entirety). 

Alternatively, multimers of the invention may he generated using genetic 
30 engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention aie produced recombinanUy using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925. which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention rue 
35 generated by ligating a polynucleotide sequence encoding a polypeptide of ihe 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
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oiieiiiaiion IVtMU ine (^riginaj C'-tcnninus to the iN-terminus (laclcing the leader 
sequence) (see, e.g., US Patent Number 5.478.925. which is herein incorporated hy 
relerence in its entirety *. In another embodiment, recombinant techniques described 
herein or otherwise l^^nou n m the art are apphed ro eenei ate recombinant poivfx^ptides 
ot the invention which contain a transmembrane domain (or hyropliobic or ^mnal 
peptide t .ind which cjn be incorporated hy membrane reconstitution techniques into 
hposomes (see, e g . US Patent Number 5,478.925. which is herein incorporated by 
reierence in us enuretv). 



10 Uses of the CRCGCL Polynucleotides 

Thic CRCGCL polynucleotides iderililied herein can be used in numerous 
ways as reagents. The fotiowing description sliould be considered exemplary and 
utilizes kniwn techiiu|ues. 

There exists an ongoing need lo identify new chromosome markers, since few 
15 chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), arc presently available. Using a panel of radiation hvbrids, 
CRCGCL maps to the pseudoautosomai region (PAR) of the sex clirumosomes, 
which is located on both X LXp22.3) and Y (Ypl3.3). Interestingly, two other 
cytokine receptors map to this region iTL3Ra, and GMCSFRa). See, Kremer ct al. "A 
20 Cytokine Receptor Gene Cluster in the X-Y pseudoautosomai region Blood 82(1) 
22-28 ( 199.3). Thus, CRCGCL polynucleotides can be used in linkage analysis as a 
mai ker Tor die pseudoautosomai region on the X and Y chromosomes. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:L Primers can be 
25 selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of somatic 
cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human CRCGCL gene corresponding to the SEQ ID NO: I will yield an 
amplified fragment. 

30 Similarly, somatic hybrids provide a rapid method of PCR mapping the 

polynucleotides to particular chromosomes. Tliree or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalizauon of the CRCGCL 
polynucleotides can be aciueved with panels of specitlc chromosome fragments. 
Other gene mapping strategics that can be used include in situ hybridization, 

35 prcscreening with labeled llow-sorted chromosomes, and preselection b> 
hybridization to construct chromosome specific-cDNA libraries. 
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Frecrsc chromoomal location ot the CRCGCL polynucleoudes can also he 
achieved using tluorcsccncc in silu hybridization (FISII i of a metaphase chromosomai 
spread. This technique uses polvnucleoiides as shoii as ^00 or 6(X) ba>es. [lowevei , 
polynucleotides 2.000-4.000 bp are preterred. Fo: a review ut Uus technique, see 
5 Venma et al., "Human (^hiDniosoines a M.uiual oi Basic recimiquo." Perganion 
Press, NVw Ymk - ^)88), 

For chroiiiusomc mapping, the CRCGCL polynucleotides can be used 
individually (to mark a single chronnosome or a single site on that chromoson^e) or in 
pancl> I lor marking niullipic sites and/or multiple chromosomes), Pteterred 
10 polynucleotides correspond to the noncoding regions of the cDNAs because the 
codnig sequences aie nioie likely conserved wiihm gene fvimilies, thus increasing the 
chance of cross hybridi/anon during chromosomal mapping. 

Otice a polynucleotide has been mapped to a precise chromosomal location, the 
physical position of the polynucleotide can be used in linkage analysis. Lmkage 

15 analysis establishes coinheritance between a chromosomal location and piesentalion of 
a particular disease. (Disease mapping data are found, for example, in V. McKiisick, 
Mendeiian Inheritance in Man (available on line through Johns Hopkins University 
Welch McdicaJ Librar>') ,) Assuming I megabase mapping resolution and one gene 
per 20 kb, a cDNA precisely localized to a chromosomal region a.ssociatcd with the 

20 disease could be one of 50-500 potential causative genes. 

Thus, once comhentance is established, differences in the CRCGCL 
polynucleotide and the corresponding gene between affected and unaffected 
individuals can be examined. First, visible structural alterations in the chromosomes, 
such as deletions or translocations, are examined in chromosome spreads or by PCR. 

25 If no structural alterations exist, the presence of point mutations are ascertained. 
Mutations observed in some or all affected individuals, but not in normal individuals, 
indicates that the mutation may cause the disease. However, complete sequencing of 
the CRCGCL polypeptide and the corresponding gene from several normal 
individuals is required to distinguish the mutation from a polymorphism. If a new 

30 polymorphism is identified, this polymorphic polypeptide can be used for further 
linkage analysis. 

Furthermore, increased or decrca.scd expression of the gene in aifected 
individuals as compared to unaffected individuals can be assessed using CRCGCL 
polynucleotides. Any of these alterations (altered expression, chromosomal 
35 rearrangement, or mutation ) can be used as a diagnostic or prognostic marker. 

In addition to the foregoing, a CRCGCL polynucleotide can be used to control 
gene expression through tnple helix tormation or antisense DNA or RNA. Both 
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nicihtHis iclv on binding ul itie polynucleotide to DNA or RNA. For these 
techniques, preterred polynucJcotidcs arc u^uaUy 20 to 40 bases in len^zth anti 
ct>nip!enieniar\' to either the region of the gene involved in transcription (triple helix ^ 
>ce Lcc ct al.. Nuci. Acids Res. 6:3073 (1979). Coon^y et al.. Science 241 4Sh 
(1988): and Dervan ct ah. Science 251: 1360 i oi to the iuRNA il^ell (anUsen>c 

- Okano, J. Neiirocheni SfvSN) (1991). Oligodeoxy-nucleotides as AnLi>cn^c 
Inhibitors (^f Gene Hxpre>sion, CRC Press, Boca Raton. FL (1988).) Topic helix 
torination nptiiiially results m a shut-orr ol RNA transcription from DNA, while 
anLi>c^nse RN'A hvbndizaiion blocks iran>lalion of an mRNA niolccule into 
polypeptide. Both techniques are effective in nuclei systems, and the information 
disclosed herein can be used to design antrsensc oi tnple heli.x polvnucieocides in an 
effort to treat disease. 

CRCGCL polynucleotidLts are also useful m gene therapy. One goal of gene 
therapy is to insert a nonnal gene into an organism having a defective gene, in an 
cfton to correct liie genetic detect. CRCGCL offers a means of targeting such genetic 
defects m a highly accurate manner. Another goal is to insert a new gene that was not 
present in the host genome, thereby producing a new trait in the host cell. 

The CRCGCL polynucleotides are also useful for identifying individuals from 
minute biological samples. The United States militiu-y. for example, is considermg the 
use of restriction fragment length polymorphism (RFLP) for identirkauon of its 
personnel. In this technique, an individual's genomic DNA is digested with one or 
more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method docs not suffer from the current hmitations of 
Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The CRCGCL polynucleotides can be used as additional DNA markers for 
RFLP. 

The CRCGCL polynucleotides can also be used as an alternative to RFLP, by 
determining the actual base-by-base DNA sequence of selected portions of an 
individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then he sequenced. Using 
this technique, individuals can be identified because each individual will have a unique 
set of DNA sequences. Once an unique ID database is established for an individual, 
positive identification of that individual, living or dead, can be made from extremely 
small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g.. haii or skin, or body tluids, e.g., blood, saliva, semen. 
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etc.. can he arnpliricd using FCR. In one prior .ut technique, gene >eqiienccs 
unipiihcd Ironi polvmorphic loci, such as DQa class II IILA gene, are used in torensic 
bioiogy to identity individuals. (Crlich, II,. PCR Technoiocy, Freeman and Co, 
■ lv92).) Once thevc vpecific pnlymtMphic loci aie ainjiiiried. rhev aie digested vMtli 
one or more restriction cn/ynics. yielding an identilyaig nc^i ol bands on a Soutiiern 
hlor probed wirh ON A cone^ponding [o U:e LXja cla>s II HLA gene. Sirnilarl\, 
('R( GCL [lolvruiclc'oudes can he ii>cd a^ polymorphic markers tor torensic purpose ^. 

Tlicrc IS also a need lor reagent> capahie ot identifvtng the source o( a 
p.u'ticular tissue. Such need arises, for exaiDple. in rorensics when (irescnled wiih 
li^sue ot unknown oiigin A[>{)ro[>iialc rcLigenis ^an comprise, ior example. UNA 
pi(^hes or primers specific to fXLiticular tissue prepared troni CRCGCL sequences. 
Panels oi such reagents can idenuty tissue by species and/or by organ type. In a 
sinuiar tashion, these reagenis can be used lo screen tissue cultures for contamination. 

Because CRCGCL is K^und expressed in d cer\ical cancer cell line (HeLa), 
activated V ceils, and a lung carcmotna cell line i A549), while a shorter variant is also 
expressed in the lymph node and to a lesser extent in tiie spleen. CRCGCL 
polynucleotides are u.seful as hybridization probes for diftereniial identification of the 
tissue(s) or cell typelsj present in a biological sample. Similarly, polypeptides and 
antibodies directed lo CRCGCL polypeptides are useful to provide immunological 
[irobes for differential identillcation of the tissue(s) or cell typc(s). In addition, for a 
number of disorders ol' the above tissues or cells, panicuiarly of the immune system, 
signitlcandy higher or lower levels of CRCGCL gene expression may be detected in 
certain tissues (e.g., cancerous and wounded tissues) or bodily tluids (e.g., serum, 
plasma, urine, synovial tluid or spinal fluid) taken from an individual having such a 
disorder, relative to a standard" CRCGCL gene expression level, i.e.. the CRCGCL 
expression level in healthy tissue from an individual not havmg the immune system 
disorder. 

Thus, the invention provides a diagnostic method of a disorder, which 
involves: (a) assaying CRCGCL gene expression level in cells or body tluid of an 
individual; (b) comparing the CRCGCL gene expression level with a standard 
CRCGCL gene expression level, whereby an mcrca.se or decrease in the assayed 
CRCGCL gene expression level compared to the standard expression level is 
indicative of disorder in the immune system, 

In the very least, the CRCGCL polynucleotides can be used as molecuUir 
weight markers on Southern gels, as diagnostic probes for the presence of a specitic 
n^RNA in a piulicular cell type, as a probe to "subtract-out' known sequences in the 
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pn.K:ts.s ul aiscovcnng no\c\ poiynuclcoudo. lor vciccnng and nidkini: oligomers tor 
auachmcnt lo a ' gene chip ' or other suppon. to raise anti-DN A andhodies iis;ng DNA 
iinmunizalion techniques, and a> an anligen toeheit an immune rcNponse. 

Tses ot ( RC(;rr Polvneptides 

CRrnri p*'I\yophde- L.in be Li^cd in nL:mcrou> uaws. The followmL: 
.iesci ipiion should he considered c\empiar\ and utdizes knovvn techniques. 

CRCGCL polypeptides can be used to assay protein IcvcLs in a hiolot^ieal 
sample using anlibody-hased lechniqucs. For example, piorem c\[)ic;ssu)ii in u^mics 
can be >tudied with classical immunohistological ineihods (Jalkanen, M., el al., J 
Cell. Bi(^]. 101.976-^)85 ( !^>S5), Jalkanen. M.. el ai., j. Cell . Bioi. 105:3087-3096 
( 19S^).) Other anti'oody based methods uselul tor detecting protein gene expression 
include immunoassays, sucti as the en/Ame linked immunosorbent assay (ELISA) and 
the radioimmunoassay (KIA). Suitable antibody xssay labels aie known in the aH atui 
include enzyme labels, such as. glucose oxidase, and radu^isotopes. such as iodine 
(1251. 1211). carbon (14C), sulfur (35S). tritium i.^H). nidium (Il2ln), and 
technetium (99mTc), and tluorescent labels, such as tluorescem and rhodamine. and 
bioiin. 

In addition to assaying secreted protein levels in a biological sample, protcms 
can also be detected in vivo by imaging. Antibody labels or markers tor m vivo 
imaging oi protein include those detectable by X-radiography, NMR or ESR. For X- 
ladiography, suitable Idbeis include radioisotopes such as barium or cesium, which 
emit detectable radiation but arc not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may he incorporated into the antibody by labehng of nutrients for 
the relevant hyhridoma 

A protein-specific antibody or antibody Iragmcnt which has been labeled with 
an appropnate detectable imaging moiety, such as a radioisotope (for example. 1311. 
1121n, 99mTc), a radio-opaque substance, or a material detectable by nucle^ir 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneal ly) into the mammal. It will be understood in the an that the size of the 
subject and the imaging system used will dctcrrmnc the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 nullicunes of 99mTc. The iabeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contcun the specific protein. In 
VIVO tumor imaging is described m S W. Burchiei ct ah. "Immunophannacokjnencs 
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K)[ RadiolabcicJ AniiboJics and Their rraizmenLs." i Chapter 13 in Tamor Imaging: 
The Radi(xhcr7nL-al Detection Cancer S \V Riirchiel ami R A. Rhodes, eds 
Masson Publishing inc. ( I9S2^ • 

TluN, die iri\enlion po.>Mdes a diagnoMie nieduHJ t>l a uisoraer. vv:iicl. 
5 in.\Mj\e> ul> .issawng Llie cxpiesMon oi CRCCiCL pcd> peptide in eelN oi nody ikiid ot 
..n individual: 'b' comparing ihc ic\-ci of gene expression u'llh a standard gene 
expression le\ei, wherebN' an inerca.se or decrease in the as>aycd CRCCCL 
polypeptide gene expression level ci>mpared to the standard expression lc\ci is 
auli^.j; i\e ol a tHNtxilei. 

10 Moreover, CRCGCL pt)lypepiides can be used to Heat disease. For example, 

patienis can be administered CRCGCL polypeptides m an etton to replace absent or 
decreased levels ot the CRCGCL polypeptide (e.g.. insulm). to supplement absent or 
decreased levels of a diitcrcnt polypeptide (e.g.. hemoglobin S tor hemoglobin B). to 
inhibit the acuvity of a p<Typeptide (e.g.. an oncogene), to activate the activity of a 

1^ polypeptide (e.g., by binding lo a receptor), to leduce the activity of a niembrane 
i^ound receptor by competing with U tor fiee itganti (e.g., si^luble TNF receptors iiscd 
tn rediicmg innarnniation ). or to bring about a desired response (e.g , blood vessel 
gr*»vvth ). 

Similarly, antibodies directed to CRCGCL polypeptides can also be used to 
20 treat disease. For example, administration of an anubody directed to a CRCGCL 
polypeptide can bind and reduce overproduction of the polypeptide. Similarly, 
administration of an antibody can activate the polypeptide, such as by binding to a 
polypeptide bound to a membrane (receptor). 

At the very least, the CRCGCL polypeptides can be used as molecular weight 
25 markers on SDS-PAGE gels or on molecular sieve gel filtration columns using 
mettiods well known to those of skal] in the art. CRCGCL polypeptides can also be 
used to raise antibodies, which in turn are used to measure protein expression from a 
recombinant celL as a way of assessing transformation of the host cell. Moreover. 
CRCGCL polypeptides can be u.sed to test the following biological activities. 

30 

Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods lor treating 
disorders, diseases and conditions The gene therapy methods relate to the 
introduction of nucleic acid ( DNA, RNA and antiscnsc DNA or RNAi sequences into 
33 an animal to achieve expression of the CRCGCL polypeptide of the present inveniion. 
This method requires a polynucleotide that codes lor a CRCGCL polypeptide 
opcrativcly linked to a promoter and any other genetic elements necessary for the 
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cxprcsMon or ihc poiypcpude by the target tissue. Such gene therapy and deliver 
^cchniquc^ ure known m the an, sec. lov example, VVO90/!in92, which is herein 
incorporated b\' ret ere nee. 

Thus, for example, cells tr*im a patient ma\ he en^zineered with a 
^ iX'tyniicietnule (l)NA oi RNA) conipiiMng a proinoier o[>eraliI> linked to a CRCCiCl. 
polynucieotide cr n, w iih the engineered cell> then being pr(n Kied to ^ patient to K 
ireated will] t[)c polypeptide. Such methods are well-known in the art. I'or example, 
see Belldcgrun. A., ci a!.. J. Xati Cancer Inst. ,S5: 207-216 ( 199^): Ferrantini, M. < ; 
i//., Cunctr RtscLifch 5J: 1107-1112 [\99>y. Periantia!, M. r/ a!., J Itnnmt/nuji^' v 
to 153: 4604-4615 i 1994k Kaidt). T , ct al., hir J dmcer 60: 12[-22') ( 1995): Ogura. 
H . CI ul. Cancer Research 5fJ: 5 i 02-5 1 06 { 1 990): Santodonato. L.. er ai. Human 
Gene Therup\ 7 1 iO (1996): Sanludonato, L.. ei a!.. Gene TJierapx 1246-1255 
( I9^>7 i: and Zh Ling. J.-F. ef a!.. Cancer Gefte IJierapv J: 31-38 {1996)), which are 
herein incorporated by rcterence. In one embodiment, the cells that are engineered are 

15 ancnai cells. The anerial cells may be reintroduced into the patient through direct 
injection to the arter>', the tissues surrounding the artery, or through catheter injection 
As discussed in more detail txrU^', the CRCGCL polynucleotide constructs 
can be delivered by any method that de!iver> injectable materials to the cells ot" an 
animal, such a>, injection into the intersutial space oi tissues (heart, muscle. >km. 

20 lung, liver, and the like) The CRCGCL polynucleotide constructs may be delivered in 
a pharmaceutically acceptable liquid or aqueous carrier. 

in one embodiment, the CRCGCL polynucleotide is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 

25 into the cell, mcluding viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the CRCGCL 
polynucleotides can also be delivered in liposome formulations and lipofectin 
formulations and the like can be prepared by methods well known to those skalled m 
the art. Such methods arc described, for example, in U S. Patent Nos. 5,593.972. 

30 5,589,466, and 5,580,859, which are herein incorporated by reference. 

The CRCGCL polynucleotide vector constructs used in the gene therapy 
metliod are preferably constructs that will not integrate into the host genome nor will 
they contain sequences that allow for replication. .Appropriate vectors include 
pWLNEO, pSV2CAT. pOG44, pXTl and pSG available from Strntagene; pSVK3. 

35 pBPV, pMSG and pSVL available from Phaniiacia; and pLFl/V5. pcDNA3.L and 
pRc/CMV2 available from Invitrogen Other suitable vectors will be readily apparent 
to the skilled artisan. 
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Any sliun^ [MoiiiuLei Known lo U\o>c >kiilcd in tac an can be used tor drivine 
e\picssiori oi C KCGCL DNA. Suitable pronioicrs ineiude adenov iral promoters, 
such a> the adenoviral niajor late pn^moier: or he:eroiogous promoters, such a> the 
evioii]eLMloMrus (CM\') promoter; the respiralorv synevtial virus (RSVi promoter, 
muueible nronuners. such .is ;lie MMl promoter, the niefallothionein pronKHCi: licat 
shock pnMiivMers: tlio lilhMi^iin pK^n-n-^r^^, the ApnAi promotei: nuniari i:lobin 
pro[notel^, virai thviiiKlme kinase i)romoler:>. such as the Herpes Simplex thvmidine 
kinase promoter; retroviral LTRs; the b-aetin promoter; and human growth hormone 
prv)moiers. The promoter al.so mav be the native promoter tor CRCGCL. 
10 Unlike other gene therapy techniques, one maior advantage of introducing: 

naked nucleic aCid secjuciices into taigel cells is (he ttansitoiv nature oT the 
pcMynucieotide synthesis in the cells. Studie>. have siiovvri that non replicating DKA 
sequences can he intioduccd into ceils lo provide production ot the desired 
polypeptide lor perR)ds oi Lip lo >ix months. 

15 Ttie CRCGCL polynucleotide construct can be delivered to the interstitial space 

ol tissues wiitiin the an animal, inciuumg ot muscle, skm. brain, lung, liver, spleen, 
bone marrow, thymu.s, neart. lymph, blood, bone, cartilage, pancreas, kidney, g:iJl 
bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous svstem, eye, gland, 
and connective tissue. Interstitial space of the tissues comprises the intercellular, fluid. 

20 mucopolysaccharide matrix among the reticular libers of organ ti>sues. elastic fibers in 
the walls of vessels or chamoers, collagen fibers of fibrous tissues, or that same matxix 
within cotmective tissue erisheatlung muscle cells or in the lacimac of bone. It is 
smrularly the space occupied by the plasma of the circulation and the lymph fluid of the 
iynnphatic channels. Delivci^^ to the interstitial space of muscle tissue is preferred for 

25 the reasons discussed below, They may be conveniently delivered by injection into the 
tissues comprismg lhe.se cells. They are preferably delivered to and expressed in 
persistent, non-dividing cells which iirc differentiated, although delivery and 
expression may be achieved in non-differentiaied or less completely diftcrcntiaicd cells, 
such as, for example, stem cells of blood or skin fibroblasts. vivo muscle cells are 

30 panicularly competent in their ability to take up and express polynucleotides. 

For the naked acid sequence injection, an effective dosage amount of DNA or 
RNA will be in tiie range of from about 0.05 mg/kg body weight to about 50 n)g/kg 
body weight. Fielerably the dosage will be Irom about 0.005 mg/kg to about 20 mg/kg 
and more prcterably from about 0.05 mg/'kg to about 5 mg/kg. Of course, as the 

35 anisan ot ordinary skill will appreciate, this dosage will vary according to the tissue site 
of injection. The appropriate and effective dosage of nucleic acid sequence can readily 
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Ik.- d.'tL'niiMicJ t>\ iiiu>e oi ordiiiaty skiJl in "he ait and may dcpcnu on ihc condition 
tH^uu LTL^aicd and the route ot adrniai>Lralion. 

I he prctcrrcd route (4 administration is by the parenteral route ot" mjeeiion into 
■die mUTstitiai spaee or tissues. However, other parenteral routes nuv also be used. 
5 ^ueh viS. inhalation ot an aerosol tv^nniilation pan;cularl> toi o!eh\ci-y to lun^is o\ 
bronchial tissues, throat or niucoiis iiiembciiios (>r the nose-. Ir: addition, naked 
rRCX'iCT DNA coiistmcis can be ilehveied to ailene> during angioplast\ b\ the 
catheter used in the procedure. 

[ he naked polynucleotides arc delivered by .^ny metliod known in the url. 

10 including, but not litrutcd to, direct needle inicction at the deliverv site, intravenous 
inieclion. to[MCal adnunisti"alk>n, cathetei inrusioii. and s<)-L.aile*.i "gene guns' Tliese 
deiiver> methods are known in the an. 

As ise\nienced in the Examples, naked CRCGCL nucleic acid sequences can 
be administered /// vivo results m the success lul expression ot CRCGCL polypeptide 

1 5 in tlie lemoral arteries ol' rabbits. 

1 tie constructs may also be del ivereu with delivcrv' vehicles such as viral 
sequences, viral particles, liposome formulations, lipofcciin, precipitating agents, etc. 
Such methods ol delivery are known in the art. 

In certain embodiments, the CRCGCL polynucleotide constructs are 

20 complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral pi epaialiuiis. However, calionic liposomes are particularly preferred because a 
Light charge complex can be tormed between :he cationic liposome and the polyanionic 
nucleic acid. Canonic liposomes have been shown to mediate mtracelluiar delivery of 

25 plasmid DNA (Feigner et ai. Proc. Natl. Acad, ScL USA (1987) fS4:74 13-74 1 6, 
which is herein incorporated by reference); mRNA (Malone ct ai. Proc. Natl. Acad 
Set. USA (1989) <S(5;6077-6081, which is herein incorporated by reference); and 
purified transcription factors (Debs et al., J. Biol. Chem. (1990) 265:10189-10192. 
which IS herein incorporated by reference ), in functional form. 

30 Cationic liposomes are readily available. For example. 

N[l-2.3-dioley!oxy)propyI]-N,N,N-tnethylammonium (DOTMA) liposomes aie 
particularly useful and aie available under the trademark Lipofectin, from GIBCO 
BRL. Grand Island. N.Y. CSee, also. Feigner et al.. Proc. Natl Acad. Sci, USA 
i 1987) (SV:74 13-74 16. which is herein incorporated by reference i. Other commercially 

35 available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPF 
(Boehringer). 
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Othci catiomc liposomes can be prepared rrom readily available maicnals using 
TeehiiKiues well known m Uie art. Sec, e.g. PCT Piibiicaiion No. WO 90/1 1092 
'Which IS herein incorporated b\ rclerencc- ror a description ot the svnthesiv ot' 
DO l .\P i i ,2-bis( oleovloxv )-3-( irimeihyiammonio -propane . liposomes. Pi enai ariori 
o[ DOTMA liposomes is explained in the hterature. see. e g , P, FeliZner ci al.. Pn>L 
Aciui. Si L i:SA ,s\; 74 1 >-74 I 7, which herein mcoiporated by lelerence 
Siniilai [iiethods can be used lo prepare liposomes iioni other caliomc lipid materials. 

Similariv, anionic and neutral liposomes are readily available, >uch as trom 
Avaiui Polar Lipids i Birmingham. Ala.;, or can be easily prepared usmg icadiK 
a\ailable materials. Such materials include phosphatidyl, choline, eholestert*!, 
phosphatidyl eilumoianiinc. dioleoy iphosphaUtivl choline ■ DOPC ), 
diuleoylphosphatidyi glycerol (DOPGi. dioieoyiphoshaiidyl ethanoiamine (DOPh). 
among others. These materials can also be ini.\ed with the DOT\'lA and DOTAP 
staitine materiaU in appropriate raiins. Methods tor makmg liposomes usin^r these 
iiiateiials are well known in the art. 

\o\ example. commerciaJly dioieoyiphosphatidyl chohne iDOPC). 
dioleoylphosphatidyl glycerol (DOPG). and dioieoyiphosphatidyl ethanoiamnie 
( DOPE) can be used in various combinations to make conventional hposomes. wuh or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a .sonication vial. The sample is placed under a vacuum pump overnight and is 
hydiated the followuig day wuii deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication to 
produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill m the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles fLUVs). with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
m the art. See. e.g.. Straubinger ct al. Methods ot immunolo^v (1983). 
/f;>/:5 12-527. which is tiereiii incorporated by rctercnce. For example. MLVs 
containing nucleic acid can be prepared by depositing a thin fdm of phospholipid on 
the walls ot a gla>s tube and subsequently hydrating with a solution of the material to 
be encapsulated. SUVs are prepared by extended sonication of VDLVs to produce a 
homogeneous population of unilamellar liposomes I'he matenai to be entrapped is 
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added lo a su.spension (^t preformed ML\'s and then sonicdted When asing iiposonies 
eonuunine canonic hpids. ihe dried lipid filnn i> reMispended in an appropriare .solution 
>ueh as sterile 'A'ater or an isoionie hutlcr solution such as U) mM TrivNaCl. 
sv>niLa[ed. and men the pretornied liposomes a;e ;raxea diieedv with rhe ON A. The 
hposomc and I)NA roioi .t stahle Ltunpicx lo l>indiniz ot die posjuveK 

e;KH^:eti iiposiMiies u^ [he -.-alionr.' DNA. SlA's inia use ^Mth Miudl nucjeit ae:d 
ira^jnenis. LI As are prepared h\ a luiinber ot method.s, uell known in the ar:. 
Commonly used mettiods include Ca *-EDTA eheiaiion i Papahadfopoulos a ul.. 
Biociuni. Bu)plixs. Aaii (1975) <94-A)^y: Wilson ct ui. d'U (I9'^9) 77 erhei 
inteeiion (Deamer. D. and Banehain. A., Hnx him Bir)pii\ s. Ada ( 1*^76) 4-lrt)l^)\ 
Usiio ci iii. Biociiofi. Bmphw. Res. Cnnn}}i(n. • 19,^7i 76:8i6; hralev tf ui.. Froc. 
Xmi. y\cii{I Sci USA (l^J79i 76;334.Si: delergenl dialysis (hnoen. H, and 
StriUfiialier, P.. Bn^-. \.n(. Aaici. Set. USA i 1919) 76:145); and re\ersc-phase 
evaporation iRhV i i Fralcy erai., J, Biol. Che/n. (1980} 2i5;10431, Szoka. F. and 
Papahadjopoulos. D., Proc. A':/r/. Acad. Sci. USA ( 197H^ 75;!45: Sehaeter-Ridder 
til.. Stivnct ( 1982) 275; 166 1. which arc herein incorporated by reterence. 

Generally, the ratio of DNA to liposomes will tx: from arioiit 10:1 lo about 
[:10. Preferably, the ration will be aoour 5: i ;o about 1;5 More preferably, llie 
ration will be about 3:1 to about 13 Still more preierably. the ratio wilt be aoout 1:1. 

I7S. Patent N(v 5.676.954 (which is herein incorporated by reference) 
reports on the injection of genetic material, complexed with caijonic liposomes 
carriers, into mice. U.S. Patent Nos. 4,897,355, 4,946,787. 5,049,386, 5.459,127, 
5,589,466, 5.693.622, 5,580,859, 5,703,055. and international publication no. WO 
94/9469 (which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and manunals. U.S. Patent Nos. 5.589.466, 5.693.622, 
5,580,859. 5,703,055, and international publication no. WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DN A-cationic lipid 
complexes lo mammals. 

In certain embodiments, cells are be engineered, ex \ivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding CRCGCL. 
Retroviruses from which the letroviral plasmid vectors may be derived include, but 
aie not iinuted to, Moloney Munne Leukemia Virus, spleen necrosis virus. Rous 
sarcoma Virus, Harvey Sarcoma Virus, avian leukosis virus, gibbon ape leukemia 
virus, humian immunodeficiency virus. Myeloproliferative Sarcoma Virus, and 
mammary tumor \'irus. 

The retroviral plasmid vector i^ employed to transduce packaging cell lines to 
ror:r: producer cell lines. Examples of packaging cells which may be trans fected 
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iiKlude, hut cjie nur iuuUcLl lo. the PESO I. PA^i^. R-2, R-AM. PA 12. TI9-I4X. VT- 
1^-17-H:. RCRE. RCRIP. GP+h S6. GP-cnvAmi:. and D.\.N cell imcs xs 
LicsLiKicJ III Miller. Hionun dcuc I'henipy 1:5-14 (1900). which ks incorporated 
herein h\ retercnee in its erKirciv Tiic vector ma> transduce :t:e paekaiTini: cells 
inroii^h an\' nican> kr.own in ihe art. Such mc.:ns inchide. hut .uv not iiirnted lo, 
eiecirorK^ralion, the u^e of !ipoM>nies, .itid TaPO ptccipil ilioii in nv.c altcrnatixe, the 
retroMral pLiMiiid vector nia\ t^e encapsulated into a iipo>unie. or ctnipied to a lipid, 
a:ul tiieti adnnntsrered lo a host 

l:ie producer ceil line generates mlcctious reinnirai \eclor particles which 
include polynucleotide encoding CRCGCL. Such telroviral vector panicles then may 
be erfiployed. to tran>duce eukal^'otlC cells, either m vdro or in vivo The tiarisduced 
eukaryolic ceils will express C^RCGCL. 

In certain other eniiiodinienfs, cells are engineered. e\ vivo or in mvo, with 
CRCGC^I, polvnueieotide ecmiiuned in .ai ademniriLN vector. Adenovim> cm be 
inanipulateu such that it encodes and expresses CRCGCL. and at the same tunc is 
inaclivaleU in terms ul tls ability to replicate m a normal lytic viral lire cvcie. 
Adenovirus expression is achieved without integration of the viral DNA into the host 
cell chromosome, thereby alleviating concerns about msertional mutagenesis. 
Furthermore, adenoviruses have been used as live enteric vaccines tot mnny years 
with an excellent safety profile (Schwartz, A R. ci aJ. (1974) Am. Rev. Respir 
DisJ09:233-2m. Finally, adenov litis mediated gene transter has been demonstrated 
in a number of instances including transfer of alplia- 1 -antitrypsin and CFTR to the 
lungs of cotton rats (Rosenfeld. M. A. et ai (1991) Science 252:431-434; Roscnfeld 
et ciL, (1992) C>// 6<^: 143- 155 ). Furthermore, extensive studies to attempt to establish 
adenovirus as a causative agent in human cancer were uniformly negative (Green, M. 
etai (1979) Proc. NatL Acad, ScL USA 76:6606). 

Suitable adenoviral vectors useful in the present invention iire described, for 
example, in Kozarsky :ind Wilson, Ciirr. Opin. Genei. DeveL J:499-5()3 (1993); 
Rosenfeld et a!.^ Celt 6^?:143-155 (1992); hngcihardt et ciL. Human Genet. Ther. 
^:759-769 (1993); Yang et al.. Nature Genet. 7:362-369 (1994); Wilson etai. 
Nature 365:691-692 (1993): and U.S, Patent No. 5,652,224. which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be erown in human 293 cells, These cells contain the HI region of adenovirus and 
eonsiiLuiively express Ela and bib, whicn complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, othe; 
varieties of adenovirus (e.g.. Ad3. Ad5. and Ad7) are also useful in the present 
invention. 
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iVctcrably. the adcnoMru>c;> uvcd :n tnc present invention arc replication 
deticicni. Replicaiion deficicnl adenoviruses require the aid ot" a helper virus and^or 
packaiiKie cell hnc to form inteetious particles The resulting vnus is capable ot 
iiuecting Lelis and can express a polynucleotide oi interest which is opcrablv iinkcd u> 
:^ .1 pii^iiiMter, \oi L'\a]u[)lc. die HARP pioiuoLei oi itie piesenl uucnLiun, but cannot 
lepiicaie m most cells. Replication ddicient adciioMruscs may he deleted in one or 
more o: all or a portion ot the rollowmg genes: CI a. Elb. 123, L4. Lid. or L! iniouch 
L5. 

In cenam otliei embodiments, the lcIIs uie eri^iineeicLl, *a i/iv; ui /n wi7/. 
U) usmc an adeiio-associated virus ( A A V i AAVs are natundly occurring deieclive 
viiiises ihuU ie;-]uire helper viruses to produce inrecnous pailicics (iVIuzyczka, N.. 
Curr Tifpics m MicrohioL hnmimoi I5S:\)1 { I'VJl)). it is also one ot the row viruses 
that may mtcgratc us DNA into non-dividing cells. Vectors containing as little as 300 
base pairs ot AAV can be packaged and can miegrale, but space for exogenous DNA 

15 is limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See. for example, L;.S Patent \(^s. 5. HO. 941. 5,173.414. 5.^-S4,678, 
5.436.146. 5.474.935. .S.47S.745. and 5.589.377 

For example, an appropriate /\y\V vector fur use m ihe present invention will 
include all the sequences necessary lor DNA replication, encapsidation, and hosi-ccli 

20 miegration. The CRCGCL polynucleotide construct is inscned into the AA\' vector 
using standard clonmg methods, such as those found in Sambrook et a/.. Molecular 
Cloning: A Laboraiory ManiiaU Cold Spring Harbor Press (1989). The recombinant 
.AAV vector is then iranstected into packaging cells which are infected with a helper 
virus, using any standard technique, including lipofection, electroporation. calciurn 

25 phosphate precipitation, etc. Appropriate helper viruses include adenoviruses, 
cytomegaloviruses, vaccinia viruses, or herpes viruses. Once the packaging cells arc 
iranstected and infected, they will produce infectious AAV viral particles which 
contain the CRCGCL polynucleotide construct. These viral panicles are then used to 
transduce eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain 

30 the CRCGCL polynucleotide construct integrated into its genome, and will express 
CRCGCL. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding CRCGCL) 
via homologous recombination (see, e.g.. L'.S. Patent No. 5.641.670, issued June 
35 24, 199'7; International Publication No WO 96/29411, published September 26. 
1996. International Publication No. WO 94/12650, published August 4, 1994; Koller 
ft ciL. Proc. Xcitl. Acad. Sci. USA .^6:8932-8935 i 1989); and Ziilstra et a!.. Nature 
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435-438 f 1989i. ihis rneitiud involves the acEivation ot a gene which is proern in 
tne ULTgei cells, hut which i> noL normally exprcNscd in the ccli>, or is e\pre>sed at a 
lower level than desired. 

Polynucleotide convtiucts arc made, usme standard techniques knovvn m the 
an. which conram the pronivMcr with targelini: sequences llankui^ llic {iioinoiei 
Smr.ihle pn^nioters ,iie desci iixni lieietn 'I he l.ugelini: sequenee is Miifieienlh 
cniiiplefTienlar. lo .:n endogenon.s ^eqiience to pcrnu'i lioniologous recombination ot 
the pronioier-iargenng sequence with the endogenous sequence. The torgetinii 
sequence wili be sutYicicndy near die 5' end or the CRCGCL desired endogenous 
polynucleotide sequence so the promoter will he oj^erahlv linked to the endogenous 
sequence upon iio]noU)gous leeonihnialioti. 

The pioinoter aiul the targeting sequences can he anipiified using PCR. 
Piclerahly. tlie anipl died promoter contains distinct restriction enzyme sites on the 5* 
and y ends. Prelerahly. the 3 end ot the tirst targeting sequence contains the >ame 
restriction enzyme site as the 5' end ot the amplified promoter and the 5' end ot" the 
second taigeting sequence contains the same restriction site as the 3' end of the 
amplified promoter. The amplified promoter and targeting sequences are digesteti and 
hgatcd together. 

The promoter-targeting sequence constmct is delivered to the cells, either as 
naked polynucleotide, or m contunclion witfi translection-t'aciiitating agents, such as 
liposomes, viral set]uence>. viral piirticles. whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoicr-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 
topical administraiion, catheter infusion, panicle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by ceils. Homologous 
recombmation between the construct and the endogenous sequence takes place, such 
that an endogenous CRCGCL sequence is placed under the control of the promoter. 
The promoter then drives the expression of the endogenous CRCGCL sequence. 

The polynucleotides encoding CRCGCL may he administered along with other 
polynucleotides encoding other angiongenic proteins. /Vngiogenic proteins include, 
hut are not limited to, acidic and basic t'lbroblast growth taciors. VEGF-1. epidermal 
growth factor alpha and beta, platelet-derived endothelial cell growth factor, platelet- 
derived growth ractor, tumor necrosis factor alpna. hcpatocyte growth factor, insulin 
like growth factor. C(iU>ny stimuiatinL' factor, macn)phage colony stuijulatinc factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 



wo 99/47538 



54 



PCT,l'S99/05068 



Preferably, the poKnuclcoiKie ctice^Jiiig C^RCGCL cuntams a sccrcKuv si^nai 
sequence that taciiitates sccielu^n ot the pattern rvpicully. the Mgnal sequence is 
posiiKMiCLi in The c^xiiriii region oi tiie poiynLicleolide to be expressed towards or at the 
^' ciiJ ol tlic coding region. The signal sequence nu\ be homologous or heteroioirous 
U) [hj pt>l\ nucleotide oi inlere>i and niav be homologous or heterologous to the cells 
[0 he iransrcetcd AdditK^nally. the signal s.njuenee ni.iv he ehemicaJiv sv[uhcsi/cc 
using meth(vd> known m the art. 

Any mode ot^ .idministration n\ anv ot die above-described polynucleotides 
constructs can he usc^d so lung as the mode results in tile expression ol' one or more 

!() moleeides in an amount sutricicnt to provide a therapeutic etlcct. This includes diiect 
needle injection, systemic inieciion. catheter tnlusion. hioiisUc imecrois. p.irticle 
acceieraLors ti.c., gene guns""), gelloam sponge depots, other cofiimerciaiiy av.uiable 
depot materials, osmotic pumps (e.g., Al/a mmipumps). oral or suppt^suorial solid 
I tablet or pilh pharinaceulicai tonTihlations. and decanting or topical applications 

1 5 during surgery Hor example, direct inicction oi naked calcium phosphate-precipitated 
plasmid into lat luei and lat spleen or a proLein-coated piasmid into the portal vein has 
lesulteti in gene expiession ot the foreign gene in the rai livers (Kaneda et uL. Science 
243 J75 I 19S9r). 

A prctcrrcd method ot local adminisirauon is by direct injection. Preterabiy, a 
20 recombinant molecule oi tiie present invention complexed with a dehvery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally wuhm ihe aiea of anene^ refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide construct 
25 of the present invention in or around a surgical wound. For example, a patient can 
undergo surgery and the polynucleotide construct can be coated on the surface of 
tissue inside the wound or the construct can be mjected into areas of tissue inside the 
wound. 

Therapeutic compositions useful m systemic administration, include 
30 recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable deliver>' vehicles for use with sysienuc 
administration comprise liposomes comprising Itgands for targeting the vehicle to a 
particular site. 

Preterred methods of svstemic administration, include intravenous miection. 
35 aerosol, oral and percutaneous .topical) deiivery. Intravenous injections can be 
pertormed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example. Stribling et a!.. Proc Natl. Acad. 
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.VcJ. LSA y:S9: 1 1277-1 !2S], 1992. is incorporated herein r>y reference), Grid 

delivery can be pcrrornied by coniplexing a polynucleotide consltricl of the present 
ijuennon to a cirnei capable oi wiihManding degradation by digesn\'e enzvme> in the 
LLK ol ail aiiiinal. hxampie.s ot sucn Carriers, include plastic cap>uies or tablets. ^Llch 
as tho-e knoun in the art. Topica; delivery can be pertomied h\ inixiii^, .i 
polynucleotide construct of the present invention with a liiHipiuiic ieai:eni le^ . 
DMSO) ihat IS capable of passing into the skin 

Detemiining an effecn\'e aiiioLint oi sunstance to be delivered can depenu upon 
a number of factois inckidmg, lor example, ihc chemical structure and biological 
acUvitv ol ihc substance, the age and weight of the animal, the precise condition 
reuuirmg ireaimcnt and us .ve\erity. and the route of administration The fiequency ol 
treatment- depends upon a number of factors, such as the amoLini of polvnucleoude 
con>tructs administered per dose, as well as the liealtli and history oi the subicct. The 
precise amount, number of do^es. and inning of doses will be determined by the 
attending physician or veteiiniu ian 

Tiieiapeutic compositions ol the present invention can be administered to any 
aiiiMial. preferably to mammals and birds. Preferred mammals include humans, dotzs. 
cats. mice, rats, rabbits sheep, cattle, horses and pigs, with humans being particularly 
preferred. 

Biological Activities of CRCGCT 

CRCGCL polynucleotides and polypeptides can be used in assays to test for 
one or more biological activities. If CRCGCL polynucleotides and polypeptides do 
exhibit acliviiy in a particular assay, it is likely that CRCGCL may be involved in the 
diseases associated with the biological activity. Therefore, CRCGCL could be used to 
treat the associated diseaiie. 

Immune Activity 

CRCGCL polypeptides or polynucleotides may be useful in treating 
deficiencies or disorders of the immune system, by activating or inhibiting the 
proliferation, differentiation, or mobilization (chemota.us) of immune cells. Immune 
cells develop through a process called hemalopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, and macrophages! and lymphoid < B and T lymphocytes! 
cells from pluripotent >tcm cells. The etiology ol these immune deficiencies or 
disorders may be genetic, somatic, such as cancer or some autoimmune disorders, 
acquired (e.g., by chemotherapy or toxins), or infectious. Moreover. CRCGCL 
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polynucleotides ov poly(vpiiJes can be used as a iiiajker or detector ot a panicuhir 
immune system disease oi disorder 

liireiesim-JN , CRCGCL maps to the pscudoautosomal regions on the X and Y 
.iiiLuuo-oHies. U i> iikciy that mutations in CRCGCL may aNo lead to immune 
disorders, especiuiiy rho^c m\oiMng activated T ccilv Vl(^reovcr, iiviit.itu^ns m 
CRCGCL may be mvolved in autoimmune diseases especiailv X luikeLl autninuruine 
diseases. 

CRCGCL i^olynucieotides or pcdyiiepudes tnay be u>crul in treating or 
.Ictectmg d.eficiencics o: disorders oi heinaiopoicuc ccLs. CRCGCL polypeptides or 
10 pol> nucleotides couid he u.>cd lo increase ditTerentiation and prohferation of 
hcmaiopoiclic ceils, including the pluripoient stem celiN, m an cffoil to tieat those 
dtsoidets associated with a decrease in certain (or many ) types hematopoietic cells. 
Examples of immunologic dcriciency svndromes include, but are not Jinuted to: blood 
protein disorders i e.g. againmaglc^buhnemia. ciysgammaglobuiincmia ), ataxia 
15 telangiectasia, conunon variable immunodeficiency. Digcorgc Syndrome. HIV 
intecthxi, HTLV-BLV inlectioiL ieukocyie adhesion deficiency syndrome, 
lymphopenia, phagocyte bactcncidai dysfunction, severe combined immunodeficiency 
(SCIDs). Wiskott-Aldrich Disorder, anemia, thrombocytopenia, or hemoglobinuria. 

Moreover. CRCGCL polypeptides or polynucleotides can also be used to 
20 modulate hemostatic (the stopping of bleeding) or throtiibolyiic activity iclot 
formation). For example, by increasing hemostatic or tlirombolyuc activity, 
CRCGCL polynucleotides or polypeptides couid be used to treat blood coagulation 
disorders (e.g., afibrinogenemia, factor deficiencies), blood platelet disorders (e.e. 
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
25 Altemaiively, CRCGCL polynucleotides or polypeptides thai can decrea.se hemostatic 
or thrombolytic activity could be used to inhibit or dissolve clotting, important in the 
treatment of heart attacks (infarction), strokes, or scarnng. 

CRCGCL polynucleotides oi poly|.x'ptides may also be useful in treating or 
detecting autoimmune disorders. Many autoimmune disorders result from 
.30 inappropriate recognition of self as foreign matcnaJ by immune cells. This 
inappropriate recognition results in an immune response leading to the destixjction of 
the host tissue. Therefore, the administration uf CRCGCL polypeptides or 
polynucleotides that can inhibit an immune response, particularly the proliferation, 
diffeieiuiauon, or chemotaxis of 1 -cells, may be an clfcctivc therapy in preventing 
35 autoimmune disorders 
Examples of autoimmune disorders that can he treated or detected by 
CRCGCL include, but are not hmited to Addison s Disease, hemolytic anemia. 
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anliphospholipid syndrome, rheuiuatoui a: tin itis, dci iriaiuis. ailcu^ic 
cnccphalomvchtis, Lzlomcrukmcphntis, rn>()dpa^tLiie s Syadmine, Gui\cs' Disease. 
Multmie SeieroMs, Mvastiieiiia CriaMs. NcLiiilis, Ophlhainua, Bullous Pemphigoid. 
Pcn.plij^^us. Foivcriducnnopadues- Purpura, Rcucr's Di>ca>c. Sutt-Man Svndronie. 
AuUMiiiiiRine In>roidiUs. Systemic Lupus Hryihcmalosus. Autoimmune Pulmv>nar\ 
Intiammation. Guillain-Barre Syndrome, insulin dependent diahefe^ nieltuis anii 
autoimaiume intlammau^irN' eve disease. 

SiiTiiiarly. ailergtc reaeluMis and eoiulirions. >ueh as asUima (partieuJaiK 
allcr-ie a.Nthina) oi niher respiiauny piobiems. lu^y aiso be ireaied b\' CRCGCL 
polvfieptuies oi polynucleotides. Moreover. CRCGCL can be used to ireai 
anaplivlaxKv hypcrscnsiuvuy lo an antigenic molecule, or blood ^roup 
iiiLompaubiiity. 

CRCGCL polynucleotides or polypeptides may aiso be used to treat and/oi 
pre\ent organ rejection or iiratt-versus-host disease iCtVHDV Organ rejeclior. occurs 
by ho>t immune cell destniction ot 'he tiaiisjilanted tissue through an immune 
response. Similarly, an immune ies[H>nse is also involved in GVHD, but, in this 
case, [he toreign tiansplanled nmnune cells destroy the host tissue>. The 
administration of CRCGCL poiypcptidcs or polynucleotides that inhibits an immune 
response, particularly the proldcration. differentiation, or chcmotaxis of T-cclls. may 
be an erfective therapy in preventing organ rejection or GVHD. 

Similarly, CRCGCL polypeptides or polynucleotides may also be used to 
modulate inflammation. For example, CRCGCL polypeptides or polynucleotides may 
inhibit the proliferation and differentiation of cells involved in an mflammalory 
response. These molecules can be used to treat inllammatory conditions, both chronic 
and acute conditions, including inllammation associated with infection (e.g., septic 
sliock, sepsis, or systemic inHammatory response syndrome (SIRS)), ischemia- 
rcpcrfusion injury, endotoxin lethality, arthritis, complement-mediated hyperacute 
rejection, nephritis, cytokine or chemokine induced lung injuiy, intlarnmalory bowel 
disease, Crohn s disease, or resulting from over production of cytokines (e.g., TNh 
or IL-l.) 
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Hvperproliferative Disorders 

CRCGCL poivpeptides or poiviiucleotidL-^, c\iti Ik used lo treat vi JcLtrcl 
in pcrpt oil rel ative distu Jers, incUiding ^e()pia^In^ CKCGCL polypepiiJc > or 
tU'iMiij^ieutiJo iitav itiiiibu the pioiueraiiun ot ihw disorder ihrou^a direct or mdircei 
.tile: actions. AUeniativ elw CKCGCL pol\ peptides or polynucleotides rnav prt^litcratc 
otaer ceils u Inch cau inhibit the hypcrpn>lirerati\ e di.sordcr- 

For example. b\' mcreasmL: an ininnine resj^onse. [Mrtieularlv ificreaMii:.! 
antigenic qualities o: the h\ perproliierati ve disorder oi hv prohieralini:. 
ditrerentianni:. or niohili/nii: 1" cells, liyperprohlcraiiv e disorders can be treated. Tins 
iininiine res]K>nse may be increased by either enhancing an existing immune response. 
om b\ initiating a new irrjiiunc rc>ponsc Alternatively, decreasing an immune 
le^ponsc may also be a method oi treating hyperproiifcrative disorders, sac'n as a 
ehemtv.herapeutic agent. 

Examples oi" hy perproliteralive drsoiders that can be treated or detected hv 
CRCGCL polynucleotides or polypeptides include, but are not liiiuted to neopiasm.s 
icjcaled in the: abdonien, boae. bie<ist, digestive system, iiver. pancreas, periloncum. 
ciuhKMine glands (adrenal, parathyroid. pituila]-y, testicles, ovary, thvmus, :hvroid). 
e\e, head and neck, nervous (central and peripheral I. lymphatic system, pelvic, skin, 
solt tissue, spleen, thoracic, and urogenital. 

Sinulariy. other hyperprolucrative disorders can also he treated or detected bv 
CRCGCL polynucleotides or polypeptides. Examples of such hyperpro I iterative 
disorders include, but arc not limited to: hypergaimiiaglobulineniiu. 
lymphoprolifcrative disorders, paraproteinemias, purpura, sarcoidosis, Sezary 
Syndrome, Waidenstron's Macroglobulmemia. Gauchcr's Disease, histiocytosis, and 
any other hyperproliferative disease, besides neoplasia, located in an organ system 
liiied above. 

Infectious Disease 

CRCGCL polypeptides or polynucleotides can be used to treat or delect 
infectious agents. For example, by increa^ng the immune response, particularlv 
increasmg the proliferation and diftcrcnliation of B and/or T cells, infectious diseases 
m^ay be treated. The iirunune response may be increased by either enhancing .ui 
existing immune response, or by initiating a new muiiune response. Alternatively, 
CRCGCL polypeptides oi polynucleotides may also directly inhibit the infectK^us 
agent, without necessarily eliciting an immune response. 

Viruses arc one example of an infectious agent thai can cause disease oi 
symptoms that can 'tx: treated or oelected hy CRCGCL polynucleotides or 
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p<)lypeptiJe> Rxamplcs ut \ incluclc, bin arc not liiiiiicJ Lo Lhe loiJ(>vMng UNA 

aik\ RNA vual faimJies. Aibovuu^, AJcnuvuidae. Aienaviridac. Ar[CMviru>. 

BiMiavnKlac. BLinyavinJac, Calicivindae. Circ(Airidac, Coronav indac, Flavivindac. 

Hcpadnavindac tHcpatitiM, HcipcNVinJac (such a>. Cviomegaioviru>. lierpo 
5 Simplex. Hcrpos ZoMcr). Mononcga\'irjs )C.l'.. Paramyxovindae. Morhiilivirus, 

Rhahdoviridac I. Onhv>mvx*n'iridac te r , Infuc-n/a) P.ipovavmd.je. PaiAovnid^u 

Picorna\iridao, Poxvuidac (such Siruilipox oi Va^-ciniai. RcuMiidac c.i: . 

Rola.viius), RetiDvindac ( HTL\M. HTL\ IP LentiviriK^ ). and Togavindac iCiZ.. 

RLihiviiLis . \ irit>L\s ialang v^uhin ihcsc taiiulios can cau^c a \.Li\ciy oi diseases or 
U) Nyrnptom.>. including, hui not limited u>: arthritis, bronchioliitis, cnccphaiius. eye 

inteciions (e.g., conjunctivitis, keratiti>i. clironic tatigue syndrunic. lit'[)atitis [ A. B. 

C. E, Chronic Active. Deilai. meningitis, opporrunistic infections (e g , AIDS). 

pneumonia. BurkittA PympinMiu. chickenpox , iicniouhagic lever. Measies. \kimps. 

PaEatntluen/a, Rabies, t[ie cotiiriuM! cold. Pohu. ieukemia. Rubella, sexuallv 
15 tranMiutted diseases, skm diseases (e g , Kaposi's, warts), and vircmia. CRCGCL 

[)ulypepLides or poly nucleotides can \r>c used to treat or detect any or these symptoms 

or diseases. 

Similarly, bacterial or rungai agents that can cause disease or symptoms and 
that can be treated or detected bv CRCGCL poivnucleotides or polypeptides include. 

2U but not lirruted to. the tolluvving Gram- Negative and Gram-positive hacteiial tarnilies 
and fungi: Actmomycetales (e.g.. Corynebacteriuni, Mycobacteriuin, Norcardia). 
Aspergillosis, Bacillaceae (e.g.. Anthrax, Clostridium), Bucteroidaceae. 
Blastomycosis, Bordetella. Borrelia, Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis. Dcrmatocy coses, Enterobacteriaceae 

25 (Kjcbsiclla, Salmonella, Scrratia, Yersinia), Erysipelothrix, Helicobacter. 
Lcgionellosis, Leptospirosis, Listeria, MycoplasmataJes, Neisseriaceae (e.g.. 
Acinetobacter, Gonorrhea, Menigococcal ). Pasleurellacea Infections (e.g., 
Actinobacillus. Heamophilus, Pasteurellaj, Pseudomonas, Rickettsiaceac. 
Chlamydiaceae, Syphilis, and Staphylococcal. These bactcriaJ or fungal fanulics can 

30 cause the following diseases or >ymptoms. including, but not limited to: bacteremia, 
endocarditis, eye infections (coniunctivitrs, tuberculosis, uveitis), gingivitis, 
opportunistic infections (e.g.. AIDS related infections}, paronychia, prosthesis-related 
infections, Reiter's Disease, respiratoiy tract iniectioris. such as Whooping Cough or 
Empyema, sepsis, Lyme Disease, Cat-Scratch Disease. Dysentery. Paratyphoid 

35 Pcvcr, tood poisoning. Typhoid, pneumonia. Gonorrhea, meningilis. Chlamydia. 
Syphilis, Diphtheria. Leprosy, Paratuhcrculosis, Tuberculosis, Lupus, Botulism, 
gangrene, tetanus, impetigo. Rheumatic Fever. Scarlet Fever, sexually transmitted 
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diNea>cs. ^kin di>euses ( g . ceJiuluis, dcrmatocycoscs K toxemia, urinary tract 
iidcciion>, \vuund inlc?cUori>. CRCGCL poiypcp[idc> or polynucleotides can be used 
[o treat or detect any or these vyinploin> or diseases. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 
detected by CRCCjCL pol\ nucleotides or ^olypeprkie^ include, but not limited to. tlic 
lolhnving tamiiies .Amebiasis. RahcsKisis. Ci.*ccidiosis. Cr>'pLusp(.>ndu.>sis, 
Dientamoei^iasiN. Dounnc, Hcioparasitic. Giard!asi;>, Hclmininiasis, Leishmaniasis. 
Theileriasis- Toxoplasmosis, i'rypanosomiasis. and Trichomonas. These parasites 
can cause a variety ot tiiscasc> or s\mpioms, including, but not hrmted to; Scabies. 

H) Trombicuiiasis. e)e inlcctions. intestinal disea.^e icg.. dysentery, giardiasis). ii\er 
disease, lung disease, o[)portuiiislic infections le.g , AIDS telated). Malaria, 
pregnancy complications, and toxoplasmosis. CRCGCL polypeptides or 
pi-»iynucleotides can be used to treat or detect any ol these symptoms or diseases. 

Preterahly. irealment using CRCGCL polypeptides or polynucleotides could 

1? either be by administering an cttcetive amount ot CRCGCL polypeptide to the patient, 
or t)y removing cells trom the patient, supplying the cells with CRCGCL 
polynucleotide, and returning the engmeercd cells to the patient (ex vivo therapv). 
Moreover, the CRCGCL polypeptide or polynucleotide can be used as an antigen in a 
\'accine to raise an immune response against intcctious disease. 

20 

Regeneration 

CRCGCL pulyriucleutides or polypeptides can be used to differentiate, 
proliferate, and attract cells, leading to the regeneration of tissues. (See, Science 
276:59-87 (1997).) The regeneration of tissues could be used to repair, replace, or 

25 protect tissue damaged by congenital defects, trauma (wounds, burns, incisions, or 
ulcers), age, disea.se (e.g. osteoporosis, osteocarthritis. periodontal disease, liver 
failure), surgery, including cosmetic plastic surgery, fibrosis, reperfusion injury, or 
systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 

30 (e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal i^bone, canilage. tendon, and ligament) tissue. Preferably, regeneration 
occurs Without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, CRCGCL polynucleotides or polypeptides may increa.se 

35 regeneration of tissues difficult to heal. For example, increased tendon/ligament 
regeneration would quicken recovei7 time after damage CRCGCL polynucleotides or 
polypeptides of the present mvention could also be used prophylactically in an effort 
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to d\u]d daniaize. Specific disease^ tluit cuuld Ik* Healed include ol" teridinilis, c.upal 
tunnet sytulrt^nie. and olhei tendon oi iigajuenl delccl>. A luiUier exuiiipie ol tissue 
ix'L:;-nKTalu>n oi iiorv healing wounds includes pressure u Jeers, ulcers associated with 
\ascaiar msulTicicncy, surgical, and traumatic wounds. 

Sirr.ilariy. ncr\'c and brain tissue could also be regenerated by using CRCGCL 
poiynuclcoiidcs or polypeptide^ lo proliferate and dirTerenruite nerve cells Diseases 
lha! could be treated using this method include ceiitial ar.d peripheral nervous s\slein 
diseases, neuropathieN, or mechanical and traumatic disorders (e g , spmal cord 
disorders, liead Uauma, cerebrovascuka disease, and stoke). Spcciticaily, diseases 
l(» ass^Kiaied with peripheral nerve injuries, peripheral neuropathy (e.g., resulting trom 
chemotherapy or other medical therapies i, localized neuropathic^, and central nervous 
system diseases le.g.. Alzheimer's disease, Parkinson's disease, Huntington's 
disease, amyotrophic lateral sclerosis, and Shy-Drager svndrome). could all i>e tre<ited 
using the CRCCiC!. polynucleotides or polypeptides. 

Cheiiio t axis 

CRCGCL polynucleotides or polypeptides may have chemotaxis activity. A 
chemotaxic molecule attracts or mobilizes cells (e.g., monocytes, fibroblasts, 
neutrophils, T-ceils, mast cells, eosinophils, epithelial and/or endothelial cells) to a 

20 pai'ticulai- site in the body, such as intlammation. infection, or site of 
hyperproliferation. The mobilized cells can then fight off and/or heal the particular 
trauma or abnomiality. 

CRCGCL polynucleotides or polypeptides may increase chemotaxic activity of 
particular cells. 1 hese chemotactic molecules can then be used to treat intlamination, 

25 infection, hyperprolifcrativc disorders, or any immune system disorder by increasing 
the number of cells targeted to a particular location in the body. For example, 
chemotaxic molecules can be u.sed to treat wounds and other trauma to tissues by 
attracting immune cells to the injured location. As a chemotactic molecule. CRCGCL 
could also attract fibroblasts, which can be used to treat wounds. 

30 It is also contemplated that CRCGCL polynucleotides or polypeptides may 

inhibit chemotactic activity. These molecules could also be used to treat disorders. 
Thus. CRCGCL polynucleotides or polypeptides could be used a:> an inhibitor of 
chemotaxis. 

35 Binding Activity 

CRCGCL polypeptides may be used to screen for molecules that bind to 
CRCGCL or for molecules to which CRCGCL binds The binding of CRCGCL and 
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the molecule may activate ugonisl), mcrcase. mhibu i aruagonist ). oi decrease acnvity 
of the CRCGCL or the molecule bound, r,xanipie> ot >uch moiecules inckuie 
antihoJies. oligonucleotides, pi oteuis (e g . [ece[>iois i^or sinali molecules 

Piclciably. the molecule i.s clusely rclaled lo die natural hgand oTCRCCjCL. 
^ e g,, a iragment ol die ligand. or a natural substrate, a iigand. a structural or 
lunctK^nal mimetic. Sec. Coligan ci ai.. Current Protocols in In:munol<^gv 
l ,2):Chaptcr 5 i 1991 ).) Sinuiarly, the moiecuie can be cioseh' related to the natural 
receptor to which CRCGCL bmd.s, or at least, a Iragment the receploi' capable o: 
being bound by CRCGCL .e.g., acuve site;. In eithe: case, the moiecuie can lie 

10 ratuMially deMgneil using knt)Uti techniques. 

Lrcicrably. tlie screening lor dicsc molecules involves producing appropriate 
cell.^ winch express CRCGCL. eithe i as a secreted protein or on the cell membrane. 
Prclerred cells include cells from mammals, yeast. Drosophila. or L. ciAi. Ceils 
expressing CRCGCLior cell membrane containmg the expressed ptdvpeptide) aie then 

15 preferably contacted with a test compountl potentially containing the molecule to 
observe binding, stimulanon, or inhibition ut activity of eilhei CRCGCL or itie 
molecule. 

The assay mav simply icsi binding ol a candidate compound toCRCGCL, 
wherein binding is detected by a label, or in an assay involving competition with a 

20 labeled competitor. Further, the assay may test w^hether the candidate compound 
results in a signal generated by binding to CRCGCL. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of nuxing a candidate 

25 compound with a solution containing CRCGCL, measunng CRCGCL/moleculc 
activity or binding, and comparing the CRCGCL/moleculc activity or binding to a 
standard. 

Preferably, an CLISA assay can measure CRCGCL level or activity tn a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody The 
.^0 antibody ciin measure CRCGCL level or activity by either binding, directly or 

indirectly, to CRCGCL or by competing with CRCGCL for a substrate. 

M\ or these above assays can be used as diagnostic or prognostic markers. 

The molecules discovered using these assavs can be used to treat disease or to brin^! 

about a panicular result in a patient le.g.. blood vessel growth) by activatint; o: 
35 inhibiting the CRCGCl^'moIecule. Moreover, the assays can discover agents which 

may inhibit or enhance the production or CRCGCL from suitably manipulated cells or 

tissues. 
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1 iiereloit. ihc invcnuon includes a nicthoa ot idcntityini: cornpoundN v^hicti 
bind to CRCGCL comprising tlic stcp^ ot (ai incubating a candidal^ binding 
compound with CRCGCL; and ib> dcicnraning it binding ha:> occurred NK):covcr. 
the invention includes a method or identirVing agon]>is/antagonisl^ ^orr.piiMng me 
■^tjp^ or: (a incunaring a candidate jr»i ii[\:tnnd With CKCXICL. (b) .issa\ing a 
l-^K 'logK.il .;v-ri\itv , a:kl 'in dorenniiiing it i 'MiViogR-.i! jcti\it\' or CRCTiCM n.'- rx^en 
altered 



Antisen.se And Uiho^vnie {Antagonists) 

In s pee 1 tic enibodnnent>. a ni agonists according lo the present in\ en ti on are 
hucleic acids ct); i estntndiiig tlie Ncqaences cunlaiiied m SFQ ID NO 1 . oi tiic 
coinpleinenraiy strand theieol. and/or to nucieotide sequences contained in me 
de|HisUed clone 2{)*'*641 or 2i)9b^)[. In one etnbodinient. antisense sequence is 
generated internally by the organism, in another embodimcni. the antisense sequence 

1^ \> separately adtiiinistered isee, tor example. O'Connor, J., Neurochem. 56:560 
il99h. Oligodeoxynucieotides as Anitsense Inhibitors of Gene Expression. CRC 
Press, BtKj Raton. FL (1988). Antisense technology can be used to control gene 
expression through antisense DNA or RNA, or through tnplc-hehx tormation, 
Antisense techniques aie dr^cussed tor example, in Okano, J.. Neurochem. 56:5(>0 

20 1 I 99 I K Oligodeoxynucleottdes as Antisense Inhibitors o( Gene Hxpressum, CRC 
Press, Boca Raton. FL (1988). Tnple helix Ibnuation is discussed in, for instance. 
Lee et al.. Nucleic Acids Research 6:3073 (1979); Cooney et al., Science 241:456 
J 988); and Dcr\'an ct aL, Science 25 LI 300 (1991). The nicthods arc based on 
binding ot a polynucleotide to a compiementaiy DNA or RNA. 

25 For example, the 5 coding portion ot' a polynucleotide that encodes the mature 

pi^Iypeptide of the present invention inay be used to design an antisense RNA 
oligonucleotide of Irom about 10 to 40 base pairs in length. A DNA oligonucleolide is 
designed to be complementary to a region ot the gene involved in transcnption thereby 
preventing transcription and the production of the receptor. The antisense RNA 

30 oligonucleotide hybridizes to the mRNA m vivo and blocks translation of the mRNA 
molecule into receptor polypeptide. 

In one embodiment, die CRCGCL antisense nucleic acid of the invention is 
produced intracellularly by transcription rrom an exogenous sequence. For example, 
a vector or a portion thereof, is transcrioed. producing an antisense nucieic acid 

35 (RNA/ o\ the invention. Such a \'ec:oi wouid contain a sequence encoding the 
CRCGCL antisense nucleic acid Stich n vector can remain episomal oi become 
cliromosomally integrated, as long as it can be transcribed to produce the desired 
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aiiUscase RNA. Such \eclois can he Lonstrjcrcd by recombinant DNA lCwhnolog\ 
iticihuds standard in the art. Vector:^ can be plasmid, viral, or otncr> know :n tiic an, 
l:vcu tor replication and cxprcsMon m veilebraic ccllv ExprcsMon or the Ncquenec 
encoding: CRCGC'L. or tragments [hcrco:. can be by any pronnner knov^n ii^ tfie aii to 
a^: ;n \ertebrate. preterahlv huni.in cells Such pionKMcrs can be auliictble ^'i 
corsfitunve Such proniotci^ include, bin aiv not liniiled to. die SVdl) carl> pioiiiotei 
:c-n)n (Hernoisl ar.d CnanUum. Naiurc l'):M}4-}\i) . ]*;S1 i, die promoter contained i:- 
me 3 long terininaJ repeat ot Rous sarcoma vnus (Yamamoio ci ah. Cell 22:7S'^-7^)^ 
( 19St)). the herpes thymidine promoter iWaeneret ah, Proc. Natl. Acad. Sci. I'.S.A. 
in "S 1441-1445 ( 1981 L the regulatorv sequences ot the nietaliotiiionem gene i.Bunster, 
el ah. Nature 296.39-42 i 19S2M.etc. 

The aiitiseuse nucleic acids oi tiic in\enlion comprise a sequence 
com[>lementary ui ai iea.st a portion oi an R^NA transcript oi a CRCGCL gene, 
hiovvcver. absolute complementarity, although prctcrrcd. is not required. .A sequence 

1 ■'complementary to at least a portion or an RNA," reterred to herein, means a .sequence 
having suMicient complcmentaniy to be able to hybridize with the RNA, torming a 
stable duplex; in the case oi double stranded CRCGCL antisensc nucleic acids, a 
single strand of the duplex DNA may thus bo tested, or tri[)iex formation may l>e 
assayed. The ability to hybridize will depend on both the degree of compiementanly 

20 aiui tiie lengtli ot the antisense nucleic acid Generally, the larger the hybridizing 
nucleic acid, the more base nusmatches with a CRCGCL RjNA it may contain and stjll 
ionn a stable duplex (or tnpiex as the case may bc). One sialled m the art can 
ascenain a tolerable degree of mismatch by use of standard procedures to determine 
the melting f>oint of the hybridized complex. 

25 Oligonucleotides that are complementary to the 5' end of the message, e.^., 

the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efticiently at inhibiting translation. However, sequences complementary to 
the 3' untranslated sequences of mRNAs have been shown to be effective at inhibiting 
translation of mRNAs as well. See generally, Wagner, R., 1994, Nature 372:333- 

30 335. Thus, oligonucleotides compiementary to either the 5'- or 3'- non- translated, 
non-coding regions of CRCGCL shown in Figures lA-lB could be used in an 
antisense approach to inhibit LransIaUon of endogenous CRCGCL mRNA. 
Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of tne ALG stan codon. Antisensc oligonucleotides 

35 co:np]ementary to mRNA coding regions are less eificient inhrnit<Ms of iranslalion but 
could be used in accordance with the invention VVliether designed to hybridize to the 
5'-. 3'- or coding region of CRCGCL mRNA, antisense nucleic acids should be at 
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least M\ lUicleotiJo in ieni:Lh, a:id .uc preicrahjy otigonuclcoiidcs ranging trom 6 lo 
.dnxit 50 nueltoudes in length. In specitic aspects ihc oligonucicolidc is at Ica^t 10 
nucleotides, at least 1" nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides oi the invention can be DNA oi RNA or Lhimenc 
5 mixture ^ or derivatives or mndificd versions the root. singie->rraiKicd or doiihlc 
sirandeJ The oiigonucleodde dn he modified ,u the base nioietv . >iii:ai nioieiv, (h 
phosphate backlxMie, Jor e vaint^ie, u.i improve stabiiil> ot tne molecule. liybridiZution. 
etc ITie ohgonucieoiide iiiav include other appended groups such as peptides u.c'-. 
Id targeting ho>t cell receptors wvo . or agents tacilitatmg iranspc»n across the cell 

10 menibrane isee. fc\,c.. Leisinger ct al.. 1989. Proc. Natl. Acad. Sci. L'.S.A. S6:0555- 
6556; Lemaitre ct ah. 1987. Proc. Natl. A^au. Sci. .S4 648-652, PCT Publication No. 
vVOS8/()9Sl{), published December 15. l^'>S8) oi the blood brain bcuner (see, r ,t^., 
PCT Publication No \VnS9/ 10134, published April 25. 198;^). hybridization- 
triggered cleavage ageius. (See. Krol et al., 19S8. BioTcchniqucs 6:958-976) or 

15 iiuercalaung agent.s. (See, c.^\. Zon. 1988. Pharm. Res. 5:539-549). To this end. 
die oligonucleotide may be conjugated to another molecule, a^.. a peptide, 
hvbridization triggered crossdinking agent, transport agent. hybridi/ation-trigL^ered 
cleavage agent, etc. 

The anlisense oligonucleotide may comprise at least one modified base inoieiv 
20 which is selected from the group including, hut not limited to, 5-nuorouracil 

5-bromouracil, 5-chlorouracil, 5-iodouracil. hypoxanthine. xantme. 4-acetylcytosinc. 

5-(cai boxy hydroxy linethyl) uracil, 5-caxboxymethylaniinomethyl-2-thioundine, 

5-carboxymethylammomethyluracil, dihydrouracil, beta-D-galactosylqucosine. 

mosinc, N6-isopcntcny]adcnine. 1 -methylguanine, ] -meihyiinosine. 

25 2.2-dimethylguanine, 2-mei:hyladenine. 2-methylguanine. 3-methylcytosine. 

5-methylcytosine, N6-adenme, 7-mcthylguanine, 5-inethylaiTunomethyluraciI. 

5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine. 

5(^-meihoxycarboxymethyluracjl, 5-methoxy uracil, 2-mcihylihio-N6- 

ibopentenyladenine, uracilo-oxyacctic acid [v), vvybutoxosine, pseudouracil. 
30 qucosine, 2-thiocytosinc, 5-methyi-2-thiouracil, 2-thiouracil, 4-thiouracil. 

5-methyluracil. uracil-5-oxyacetic acid methylestei. uracib5-oxvacetic acid ivk 

5-methyI-2 thiouracil. 3n 3-anijno-3-N-2 carboxypropyl ) uracil. Ucp3 )w. and 

2,6-diammupurmc. 

The antisen^e oligonucleotide may aiso comprise at lea.st one modified suL^ir 
35 moiety selected trorii the grt)up inclaumg. hut not iimited to, aiabinose. 
2-nuoroarabmose, xylulose, and hexose 
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lii \et aiiotiici ciiit>o(JijnciiL ihe aniiscnsc cMigonucIcotidc comprise^ at lca>t 
one iinKiifieJ phosphate haLkbone -elected trom tfie group ineJudmg, but not limited 
[o. a [niospnoroihjoaic. a nho^phorodKhloatc. a phosphoramidoihioate. a 
prlo^pno^amldate. a pt:o>phordianiidate. a inelhv iprn)sphonate, an alkvi 
5 ptioNphotnester. and a tornueeral or analog ihorctU 

[n vet another embodiriienr the antisc'iise nhgonucleotRie is an a anoinei:.- 
.^hgonitcleotide \ii a anotnene nhgoruieleotide lornis specitic douhlc-siraiided 
tu tit uis With eoinpienienlarv RN A in which. e<^ntrary to the usual b-unas. the ^trand.> 
[Lin paraDeJ lo eacn otlier ( Gauticr ct al.. 198:^. Nuci, Acid> Res. 15:6625-6641 t. The 
10 oiigonuclcotide is a Ic-O-methvlribonucleotide i Inouc et al.. !9(S7. Nucl. Aeids Re^ 
15:613 i-6l4S), or a chiiiieMc RNA-DN.A analogue iiruuie el a! . FFRS Lett 

215:3:7-330;. 

PoK nucleotides of the ni\ention may be synthesized by standard methoGs 
known ni ttie au. i h\ use of an automated DN'A synthesizer (such as me 

15 cotninercially available Iron^i Bioscarch. Applied Biosystems. etc.:. As examples, 
(^tK)sprR)rothu)ate oligonucleotides may be syninesi/ed by the method of Stein et al 
(19(S8. Nuci. .Acids Res. 16:3209), melhylphosphonate oligonucleotides can Ix: 
prepared by use of controlled pore glass polymer supports uSarm et ai.. 19S8. Pioc 
Natl. Acad. Sci. U.S.A. 85 7448-^45 1 ). etc. 

20 While antisense nucleotides compiementary to the CRCGCL coding region 

sequence could \^ used, those complementary lo the transcribed untransJalcd region 
are most preferred. 

Potential antagonists according to the invention also include catal>tic RNA, or 
a nbozymc (Sec, e.g., PCT International Publication WO 90/11364, published 

25 October 4, 1 990: Sarver et al. Science 247:1222-1225 (1990) W^hilc nbozymes that 
cleave mRNA at site specirlc recognition sequences can be used to destroy CRCGCL 
mRNAs, the use of hammerhead nbozymes is preferred. Hammerhead ribozymes 
cleave mRNAs at locations dictated by llaniang regions thai torm complcmcntarv base 
pairs with the target mRiNA. The sole requirement is that the target mRNA have the 

30 foiiovvmg sequence of two bases; 5 -UG-3'. The construction and production ot 
hammerhead nbozymes is well known in the ai1 and is described more fully in 
Maseloff and Gerlach, Naiuie 334:585-591 M98S). There are numerous potcntia. 
haimneihead nbozyrne cleavage sites within the nucleotide sequence of CRCGCL 
t Figures lA-lB). Preferably, me nbozyrne is engineered so that the cleavage 

35 recognition site is located near the 5' end of the CRCGCL niRNA: i.e.. to increa.-e 
efficiency and minimize the intracelltilai accumulation of non- functional mRN'A 
transcripts. 
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As in the antiscnsc approach, the nbozymes ot the niveiitioji ca:i be CMinpu.scJ 
ot niodilied ohgonuclcotides i e . ^ . tor improved siahihrv. :a:geting, ete } and sht^uld 
[^c delivered to eelJs which express (^RCGCL ir, vtn). DNA cunsirucis encticini: the 
ribv)Z>me rruiy he intioduLed uUo die ccd in Liie same manner as described above lor 
the irurodiicMon antl^ense etiLodm^: DNA. A prelened method of dehveiA involves 
u-nii: a DNA cvinsiriiel encodmg ' inc r:no/yme unaer the control ot a stron^/ 
.oils ULiiive promoter, such as. tor jxamplc. pol HI or pn\ W piom^ici. rh.it 
transtecied ceiJs will produce MJllicieni quaniities ot the nno/Ame t^* desirov 
enLlo-cnoLis CRCGCL mess.i<jes and inhibii translarioii. Smcc ribo/vmes unhkc 
) anti^cn>e molecules, are caMlvtic, a lower inliaceliuhu* concentration is required for 
erficiencv. 

Othe r Activitie s 

CRCGCL polypeptides or polynucleotides may also niciease or decrease the 
^ diftcrcntiation or proliferation of embr\onic stem cells, besides, as discussed above, 
tictitatopoicuc lineage. 

CRCGCL polypeptides oi [loivruicieotides may also be used to modulate 
mammahan characten>tics, sucli as body height, weight, hair color, eye color, skin, 
percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic surgery). 
) Smulariy, CRCGCL polypeptides or polynucleotides may be used lo modulate 
mainniaiian metabolism affecting caiaboiism, anabolism. processing, utilization, and 
storage of energy. 

CRCGCL polypeptides or polynucientides may be used to change a mammal's 
mental state or physical state by influencing biorhythms, cancadtc rhythms, 
depression (including depressive disorders), tendency for violence, tolerance for pain, 
reproductive capabilities (preferably by Activin or Inhibin-likc activity), hormonal or 
endocrine levels, appetite, libido, memory, stress, or other cognitive qualities. 

CRCGCL polypeptides or polynucleotides may also be used as a food additive 
or prcscr\'ative, such as to increase or decrease storage capabilities, tat content, lipid, 
protein, carbohydrate, vitamins, minerals, cofactors or other nutritional components. 

Having genendly described the invention, the same will be more readily 
understood by reference to the loilowqng examples, which are provided bv wav nf 
illus:ration and arc not intended as limiting. 
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Kxamples 

Kvample 1: Isnlation of rhe CRCGCL cDNA Cl one From t he Dc pus Lt e d 
Sample 

I iit: cDNA Un CKCCjCL inserted intt^ the EcoRl/Xhol nuiltiple elor.iniz site 
^'i L'ni-ZAP XR * Slialagene L'ni-ZAP XR eontains an ampieilhn leM.sLiriue ^:e!ie 
and may be transFDrn^ed mio l. cdi >train DHIOB. asaiiahle Uon\ Life Teehnolo^^ies 
( See. ror instance. Grune: . C. F., et al , ^^^//^ / i \ 99^) ) 

Two apprnaehes eart he ust'd lo isni iie (/RC ( iC'L, [ri.nii 'die depo^i'ed sariipJe. 

10 Fust, ilie deposited eione is transiormed jnto a suitable host (such as XL-1 Blue 
(Siratagene)l usini: :echniqucs known to those of skill in the art, such as those 
provided by ^he vector supplier or in related publications or patents. The 
iransiormants ore plated on 1.5"^ agar plates leontaming the appropriate selection 
agent, e.g.. ampicillin) to a density T)t about 1 50 transtormants (c(^lonies) per plate. A 

15 single colony is then used lo generate DNA using nucleic acid isolation techniques 
well known lo those skilled in the art (e g , Sambrook et a! , Molecuhir Cloning; A 
Faboratory MaruiaJ. 2nd Fdit., ( 1989), Cold Spring Harbor Laboratory' Press, i 

Alternaiively. two pnnners ol 17-20 nucleotides derived from both ends of the 
SFQ ID NO: 1 (i.e.. within the region of SEQ ID NO: 1 bounded by the 5* NT and the 

20 y NT of the clone) are synthesized and used to amplify the CRCGCL cDNA using 
the deposited cDNA plasmid as a template. The poiymera.se chain reaction is carried 
out under routine conditions, for instance, in 25 ul of reaction mixture with 0.5 ug of 
the above cDNA template. A convenient reaction nuxture is 1.5-5 mM MgCF, 0.01^^ 
(w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 

25 0.25 Unit of Taq polymerase. Thirty tlvc cycles of PCR (dcnaturation at 94 degree C 
for 1 min; annealing at 55 degree C for 1 min: elongation at 72 degree C for 1 min) are 
performed with a Perkin-Elmer Ceius automated thermal cycler. The amplified 
product is analyzed by agarose gel electrophoresis and the DNA band with expected 
molecular weight is excised and purified. The PCR product is verified to be the 

30 selected sequence by subcloning and sequencing the DNA product. 

Several methods are available for the identification of the 5' or 3' non-codinc 
ponions of the CRCGCL gene which may not be present in the deposited clone. 
These methods include but are not hinited to, filter probing, clone ennchmcnt using 
specific probes, and protocols simihtr or identical to 5 and 3' "RACL" protocols 

35 which arc well known in the art. For instance, a method similar to 5' RACE is 
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available tor generating the nii>>ing 5' ciul ui a Jc^hl-J Utll-icnglh lritnscri[H, 
(rromont-Racinc et al . \uclcic Aculs Rl\^. 2 1( ^ ): 1 6h.^ 1684 ( 1993).) 

Brieil\, a sivciTK R\A oligonucieotide is hgaicd to the 5' ends ot a 
^HipLiiatioii ul RNA presumably containing tull-icngth gene RN'A transcrip[>. A 
[Miiiier sei coniaining a prnncr spceilic lo the iigaled RNA oligonucleotide and a primer 
specific to a known sequence ot the CRCGCL gene .if interest is used to PCR .uiipiit\ 
the 5 ponion o! the CRCGCL luil-lenglh gene TIhn aniphhed product nu> dieri he 
sequenced and usetl to generate the fiil! length gene 

This abt>\'e nietiiod stait^. with total RNA isolated troin the dcMred source. 

10 aithough poly-A+ RNA can be used. 1 he RNA preparation can then be treated with 
phusphaiasc ii" nccc>.sarv' to eliminate 5 phosphate groups o[) degraded or damaged 
RNA vvhich may uiLcrfeie with the later RNA iigase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid [>y!op[iosplialase in order to 
remove the cap structure pre.sent at the 5' ends of messenger RNAs, This reaction 

15 leaves a 5' phosphate group at the 5' end ot the cap cleaved R.NA which can then be 
ligared to an RNA oligonucleotide using r4 RNA liguse. 

This modilied RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amphfication of the desired 5' end using a primer specific 

20 to the ligated RNA oligonucleotide and a pnmcr specific to the known sequence of the 
gene of interest. The resultant product is then sequenced and analyzed to confinn that 
the 5' end sequence belongs to the CRCGCL gene. 

Kxampie 2: Isoiation of CRCGCL Genomic Ciones 

25 A human genomic HI library (Genomic Systems. Inc.) is screened by PCR 

using pnmers selected for the cDNA sequence corresponding to SLQ ID NO:l., 
according to the method described in Example 1. ( See also, Sambrook.) 

Kxampie 3: Tissue Distribution of CRCGCL Polypeptides _ 

"^0 Tissue distribution of mRNA expression of CRCGCL is determined using 

protocols tor Northern blot analysis, described by, among others, Sambrook et al 
For example, a CRCGCL probe produced by the method described in Example 1 is 
labeled with P'" using the redipnme'^^^ DNA labeling system fAmersham Life 
Science), according to iiuinufacturers instructions. After labelmg, the probe is 

35 purified using CHROMA SPIN-100-^^ column (Clontech Laboratories, Inc.). 
according to manufacturer's protocol number PT1200-1 The purified labeled probe 
IS then used to examine various human tissues for mRNA expression 
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Multiple ri>>jc Northern (MTN) blot.s containinir \arioiis iiuinan tisMiL*^ tH) 
or human inimunc system lissues (IM - (Clontcch) are examine J \Mlh [lie labeled probe 
uvine nxpressllyb''^' h>briLii7ation st^lutioii iCionieeiu .teeording lo nianuiaelurers 
piwt^Kol number P'\ \\9{)-\ FuilinviKg liv bnuizatmn and washmiZ, the bids aiv 
mtajtiled and exposed [o tilm at 70 degree C (nernight, and the tiUiiN developed 
aL\ (^rding ui ^landard proeedures. 

Lvample 4: Chromosomal Mapping of CRC^GCf. 

An ohgon-aeleotide primer ^et is designed aeeorduig lo ihe sec|uenee al [he 5' 
10 end i^r SEQ ID NO 1 This prnner nielerably spans abom 100 nueleoiides. This 
pnmei :.et is then used in a polymerase ehain reaenon under the following set ol 
e^-ndiuons M) ^eeonds. 95 degree C, i nanule. 56 degree C; I minute. '70 decree C . 
Ihis eyele is repeated 32 times followed by one 5 minute eycle at 70 ciev:iee C 
Human, mouse, and hamster DNA is used as template in addition lo a somaue eeii 
15 hybrid panel contammg individual ehromosomes or ehromosome (rai^^ments iBios. 
Ine). The reaetions i.s analyzed on either 8^r poivaeiylajiude gels or 3.5 auarose 
gels. Chromosome ma[^ping is tleterituned by the presenee ot an approximately \00 
bp PCR fiagment in the particular somatie eell hybrid. 

20 Example 5: Bacterial Ex pre ssion of CRCGCL 

CRCGCL polynucleoiide encoding a CRCGCL polypeptide invention is 
amplified using PCR oligonucleotide primers corresponding to the 5' and 3' ends of 
the DNA sequence, as outlined in Example 1 , to synthesize msertion fragments. The 
primers used to ampliry the cDNA insen should preferably contain restriction sites, 

25 such as BamHI and Xbal, at the 5' end of the primers in order to clone the amplified 
product into the expression vector. For example. BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. iQiagen. Inc., 
Chatsworth, CA). This plasmid vector enc(.>des antibiotic resistance (Amp^i, a 
bacterial origin of replication (on), an IPTG-rcguiatable promoter/operator (P/0\ a 

30 ribosoine binding site (RES), a 6-histidinc tag f6-His). and restriction enzyme cloning 
sites. 

Specifically, to cKme the CRCGCL protein in a bacterial vector, the 5' primer 
has the sequence 5' grtaggccatgggaggagcagcagaagga 3' ''SEQ ID NO: 14^ containing 
:he Nco I restriction site followed a number ot nucleotides of the amino terminal 
35 ct^dmg sequence of the CRCGCL >equence m SEQ ID NO:l. One of ordinary skill m 
the an would appreciate, of course, that the point in the protein coding sequence 
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wiicie \hc ? pnrncr begins may he varied to amplify a DNA >cgment eneodmg anv 
de-,ired portion ot the eompiete CRCGCL protem >honcr or longer than the the 
p(>[Uon desenhed above. Tlie 3' primer has t'ne sequence 5' 
ggltaaagatcteaa».gccacgtaggai:eggtc V uSEQ 10 NO 1^) eonraiiung tlie BhIII 
> refine lion site iol lowed by a number i^.ucleotides etMiif^lenienuuv lo I lie 3' end ol 'd^,e 
Lt^thivj sequence nt the CRCYiCL DNA sequence ot SHQ ID NO: J. 

llie nOE-^J vector digested with BamHI and Xbal and tlie .unpiified 
iragnient is ligaled into the vector maintaining the reading trame ininated at the 

bacterial RBS. The hganon mixture is then used lo transform the \\ coh strain 
10 Ml5/rep4 (Qiagcn. Ine } which contams multiple copies of the j>lasm!d pREP4. whicti 
expresses the iacl repressor and also conrers kanamycm resistance iKan^i 
iranstormants inv identitied bv their ability to grow on LB plates and 
ampicilhn/kanamycm resistant colonies aiv selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

C^iones containing the desired constructs are grown overnight (O.^o in liquid 
culture in ER media supplemented with both Amp ( !()0 iig/ml) and Kan [25 ue/mJ). 
The O,^ culture in used to inoculate a hirge culture at a ratio of 1:100 to 1:250 The 
cells are grown to an opticJ density 600 (O.D.'"^ ol between 0.4 and 0.6. IPTG 
( Isoprt^pyi-B-D-thiogatacto pyranosidc) is then added to a final concentration of i 
20 niiVl IPTG induces by inactivating the Iacl repressor, cleanng the P/O leading to 
increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HCl by stirring for 3-4 hours at 4''C. The cell debris is 
25 removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resjn colunan (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be punficd in a simple one-step procedure tfor details see: The 
QE^cxprcssionist (1995) QIAGEN, Inc., supra), 
30 Briefiy. the supernatant is loaded onto the column in 6 M guanidinc-HCl. pH 

8. the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6. and finally the polypeptide is 
eluted with 6 VI guanidine-HCl, pH 5. 

The purified CRCGCL protem is then rcnatured by dialyzing it against 
35 phosphate-buffered salme (PBS) or 50 mM Na-acetate. pH 6 buffer plus 200 rlVI 
NaC!. Alternatively, the CRCGCL protein can be successfully refolded while 
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in^Linobilized on the Ni-NTA column The iCLoiiuKciiJeJ LundiUuiis .uc js iolluxvs 
renaturc using a hnear 1 M urea LMadicnt m 500 iilM NaCi, 20' r gi> cctul, 10 hlM 
Tris/HCl p]\ 7,4 cont.unirii: [irnteaso inhibituis 1 ho ronaiuration should 
j^'cjIuuncJ ovci a [>c'nod ui 1.5 hours or more. AtTcr rcnuturaiion die proteins oie 
ciuied by Uie addmon ot 250 mM inimidazolc. ininiidazole is removed by a ilnal 
dialyzing step agau^st PBS or 50 mM sotlium acetate pi I h butrer pill^ :0() nA1 \aC\ 
T!ie puntied CRCXjCI. proiem is slt)red al I' C or rro/e:i .a SO C 

In addition to the .ibove expression \ectoi, the presen: invenl:o:i luriher 
includes .in e\[Messioii \ecto; coinpnsing piiage operator and promo:cr clement.^ 

10 operatively tmked to a CKCCiCL polynucleotide, called pnE4a. (ATCC Accession 
Number 209643. dcpoMlcd February 25. i99S.) This vccio. contains: I 'i a 
iiei^fnycinphospliuiransrcrdbe gene as a selection marker, 2) an E. eoii origin of 
replication. 3) a T5 phage promoter sequence, 4i two lac o|x:rat()t set]uences. 5) a 
Shine-Delgarno sequence, and (^) the lactose o[^eron repressor ^cnc daclq'. Fhe 

15 origin ot replication (oiiC) is derived rroin pUC19 (LTL Gailhersourg, MDv The 
promoter sequence and opeiator ^et[uences are made synLiielically. 

DNA can be inserted inlo the pHha by restricting the vector with Ndel and 
Xbal, BarnHI. Xhol. or Asp? 18. ainning the restricted product on a gel, and isolating 
the larger fragment (the stuffcr fragment should be about 310 base pairs). The DNA 

20 insen i^ generated according to the PCR protocol described in Hxampie 1, usuig PGR 
primers having restriction sites for Ndel (5' primer) and Xhal, BamHI, Xhol. or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are hgaled according to standard protocols. 

The engineered vector couJd easily be substituted in the above protocol to 

25 express protein in a bactenal system. More preferably, the bacterial expression 
vector, pQE60 can also be used to express CRCGCL. 



Example 6: Purification of CRCGCL Polypeptide from an Inclusion 
30 Body 

The followmg alternative meiiiod can be used to purify CRCGCL polypeptide 
expressed in E coli when it is present in the form of inclusion bodie:^. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase ot the coli fermentation, the cell 
35 culture i> cooled to 4-10 degree C and the cells harvested by continuous centriJugatton 
at 15,000 rpm (Hcracus Scpatech). On the basis of the expected yield of protein pei 
unit weight of cell paste and the amount of purified protein required, an appropriate 
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amount ot ceil paste, by weight, is suspended in a buffer solution containing 100 niM 
Tris. 50 niiVI EDTA. pll 7.4. The cells are dispersed to a homogeneous suspension 
usin>: a hi jh shear mixer. 

The cells are then IvNed by passing ilie solution tluough a imcionuidizer 
> Mjcroruidicb, Coi-p. ui AFV Gauha, inc. ) UMce at 4000-6000 psi. 1 he homogcnalc 
:s ihen mixed with NaCl >oluLiun to a final concentration ot 0.5 M NaCl. followed b\ 
ccntritugation at ^000 xg tor 15 min. The resukanl pellet ]> washed again using 0.5M 
NaCl. 100 mM Tris. 50 niM HDTA, pII 7.4. 

The resulting washed tnclu>irni bodies .ne sulubih/ed with 1.5 M guauulinc 

10 liydiochh^iide (GuHCl) for 2-4 hours. Aher 7000 xg centnfugalion for 15 nun., ihe 
pellet is disc aided and die polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow further GuHCl extraction. 

Following high speed ccntritugation (30.(X)0 xg) to remove insoluble 
particles, the GuIICl solubilized protein is refolded by quickJy mixing the GuHCl 

15 extract with 20 volutnes of buffer containing 50 mM sodmm, pH 4.5, 150 niM NaCl, 
2 mM CDTA by vigorous stirring. The refolded diluted protein solution is kept at 4 
degree C without mixing foi 12 hours prior lo further purification sleps. 

To chuily the refolded polypeptide solution, a previously prepared tangential 
fillraUon unit equipped with 0.16 urn membrane filter with appropriate surtacc area 

20 te g., Filtron). equilibrated with 40 mM sodium acetate. pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g.. Pores llS-50, Perseptivc 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eiuted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 

25 monitored. Fractions aje collected and further analyzed by SDS-PAGE. 

Fractions containing the CRCGCL polypeptide are then pooled and mixed 
with 4 volumes of water. The diluted sample is then loaded onto a previously 
prepared set of tandem columns of strong anion (Poros IIQ-50, Persepiive 
Biosysiems) and weak anion (Poros CM-20, Perseptive Biosystems) exchange resins. 

30 The columns are equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are 
washed with 40 mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is 
then clutcd using a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 
mM sodium acetate, pH 6,0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6 5 
Fractions are collected under constant A,^r. monitoring of the effluent. Fractions 

35 containing the polypeptide uleternuned. for instance, by 16% SDS-PAGH) are then 
pooled. 
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The icsuiianl CRCGCL polypepndc should exhibit greater than 93^^ puritv 
aliei ihe above relolding and punJ'ication stcp>. No major eontariiinant bands should 
be observed trom Comina>>ic blue stained 16^^c SDS-PAGE gel when 5 ug ol' puntkd 
protein is loaded. The purified CRCGCL protein can also be tested tor 
5 endoto\m/LPS e{^ntaniinatu-in, and typically the LPS content is less than 0 I ne/irJ 
.ici'ordinr to LAI. .issays 

Kx ample 7: Cloning; and Expressio n of CRC(;CL in a Bacu l ovirus 
L xp rcssion System 

10 In this example, the plasmid shuttle vector pA2 is used to insert CRCGCL 

polynucleotide into a ha cuiovirus {() e.xnicss CRCGCL. This exniessiori vector 
contains the strong polyhedrin promoter of the Auioi^raplia califoniica nuclear 
polvhedrosis virus lAcMNPV) followed by convenient resU^iction sites such as 
B.iniHL Xba 1 and A>p7I8. The polyadcnylation site of the simian virus 40 ("SV40") 

15 IS used for efficient poiyadenylation. For easy selection of recombinant virus, the 
plasmid contains the bcta-galactosidase gene irom L. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadcnylation signal 
of the polyhedrin gene. The inserted genes are tlanked on both sides by vnal 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 

20 generate a viable vims that express the cloned CRCGCL polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373, pVL941, and pAclML ds one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 

25 required. Such vectors are described, for instance, in Luckow et ah. Virology 
170:31-39 (1989). 

Specifically, the CRCGCL cDNA sequence contained in the deposited clone, 
including the AUG initiation codon and any naturally associated leader sequence, is 
amplified using the PGR protocol described in Example 1. If the naturally occurring 

30 signal sequence is used to produce the secreted protein, the pA2 vector does not need 
a second signal peptide. Aitemativeiy, the vector can be modified (pA2 GP) to 
include a baculovirus leader sequence, using the standard methods described m 
Summers el al.. "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agncuhural Experimental Station Bulletin No. 1555 

35 (1987). 

More specifically, the cDNA sequence encoding the hill length CRCGCL 
protein in the deposited clone, including die AUG initiation codon and the naturally 
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associated leader .sequence shown in SHQ ID NO;l, i> umplified using PCR 
oligonucleotide primers corresponding lo the 5 and 3 sequences oi the gene. The 5 * 
pnrner tias the sequence 5" ceggttagatctgccatcatggctitggggcaaegagg 3 iSEQ ID NO: 
lb) containing tlic BgUI restriction en/ynic Mte, an ertkient signal lor tnitiauon ot 
liansLitinn in cukaiyoric cclK ( Ko7ak. M., 7 M<jl. Biul. I *^;6:<-M7-95() liOS:")). 
lollowod In a iiuinbei «>t [iiicleondes of the sequence iir the cuinplete rRCGri 
protein shown in higures lA-IB, beginning widi the .\L'Cj iniiiation codon. i he 3 
primer has the sequence 5' ccggtttctagatcacaaggecacgtaggagcggtc 3 (SHQ ID NO: 17) 
containing the Xhal restriction site lollovvcd by a number oI nueleoudes 
10 complementary to the 3 noncoding sequence in Figures [A- IB. 

The amphllcd lYagmciU is isolated iVoin a \ agarose gel using a coinnierciallv 
available kit ( "Genecieau. BIO 101 Inc., La Jolla. Ca.i. Tlie iragnient tiien is 
digested with appropriate restriction enzymes and again purilied on a J agarose gel. 

The piasmid is digested with the corresponding rcstnction enzymes and 
15 optionally, can be depnosphorylated using calt intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated trom a 1% agarose gel using a 
commercially available kit < "Geneclean" BIO 101 Inc.. La Jolla. Ca. ). 

The fragment and the depnosphorylated pla^smid are ligated together with T4 
DNA hgase. E. coh HE 101 or other suitable E. call hosts such as XL- 1 Blue 
20 iSlratagene Cloning Systems. La Jolla. CAi ceils iire transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasniid cu-e identified by 
digesting DNA from individual colonies and analyzing the digestion product by gel 
electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

25 Five ug of a piasmid containing the polynucleotide is co-transfected with 1 .0 

ug of a commerciaily available linearized baculovirus DNA ("BaculoGold^'^ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner ct ai., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One 
ug of BaculoGoId'^^ virus DNA and 5 ug of the piasmid are mixed in a sterile well of 

30 a microtiter plate containing 50 ul of serum-free Grace s medium (Life Technologies 
Inc., Gaithersburg. MD). Afterwards. 10 ul Lipofectin plus 90 ul Grace's medium 
are added, mixed and incubated for 15 nunules at room temperature. Then ihe 
transfcction mixture is added drop-wise to S19 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace s medium without serum. The plate is 

35 then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and i ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days 
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Allei ioLir da>> tnc sitpeniaLanl i.s collecLed and a plaqutf assay is pertorrut^d. a> 
dt^scnbed by Summers and Smith, supra. \n aii arose gel with "Blue Gal ' (Lite 
Technologies Ine . Gaithersburg) is used to allow easy identifieation and i>oialion ol 
gai-cxprcssing clones, w hich produce blue-stained plaques, t A deiaded description or" 
5 a piaoLie as^ay" or this type can also be found in the user s guide tor insec: cell 
c;iiri!re and haciiltmn^h^gy distributed by 1 ite Technologies Ine Gaitbei ^bui page 
*J M). ) Allei appiopnate incubation, blue Mamed plaqLie> are picked with ihe tip ot 
inicropipeitor (e.g.. Hppcndorn. The agar containing the recombmant viruses i> then 
rc suspended in a microcentnrugc tube conlainmg 2(X) ul or" Grace's medium and the 

10 suspension containing the recombmant baculovims is used to infect St9 cells seeded 
Ul ?5 nun dishes Ftuu davs later tiie super nalants of these cuUuie dishes <ae 
tKii-^/esred and then rhe\ are stored at 4 degree C 

To verify the expression of tlie polypeptide, Sf9 ceils are grown in Grace's 
medium supplemented with 10^^^ heat-inactivated FBS. The cells arc inrcctcd with the 

15 recombinant baculovirus containing the polynucleotide at a multiplicity of inrcciion 
i"MOi '} of about 2. It radiolabeled proteins arc desired. 6 hours later the medium is 
removed and is replaced with SF900 II medium minus methionine and cysteine 
(available from Life Technologies Inc., Rockville, MD). After 42 hours. 5 uCi of 
''S-methionine and 3 uCi '\S-cysteine (available from Amersham) are added. The 

20 cells are further incubated for 16 incurs and then are harvested by centnfugation. The 
proteins in the supernatant as well aii the inlracelluiar proteins ai-e ;inalyzed by SDS- 
FAGE followed by autoradiography ( if radiolabeled). 

Microscqucncing of the amino acid sequence of the anruno terminus ot purified 
protein may be used to determine the amino terminal sequence of the produced 

25 CRCGCL protein. 

Example 8: Expression of CRCGCL in Mammalian Cells 

CRCGCL polypeptide can be expressed in a mammalian cell. A typical 
mammalian expression vector contains a promoter clement, which mediates the 

30 initiation of transcription of mRNA, a protein coding .sequence, and signals required 
for the termination of transcnption and polyadenylation of the transcript. Additional 
elements include enhancers, Kozak sequences and intervening sequences Oanked by 
donor and acceptor sues for RNA splicmg. Highly efficient transcription is achieved 
with the early and iate promoters from SV40. the long terminal repeats (LTRs> from 

35 Retroviruses, e.g., RSV, HTLVI. HIVI and the early promoter of the 
cylomegalovinis (CMV). However, cellular elements can also be used (eg. the 
humiin aclin promoter). 
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Suitable expression vectors ror u^e iii pr^icticing the pie>enl iiiveiitiun iiicJude. 
tor example, vectors such as pSVL and pMSG iPhaiinacia. Uppsala, Sweden), 
pRSVcal lATCC 37 152), pSV2L)HPR (A'lCC 37146). pBCIZMI (ATCC 67109). 
pCMV'SpuiL 2.0. and pCMVSpon 3.U. ManimaJian host cells that could be u>cd 
5 inciude. human Hcla, 203. HO and Jurkat cells, mou^e NI1I3T3 and C127 cells, Cos 
1. Cos 7 and CV\. quail QCI-3 cells, mouse L cells and Chinese hamster ovai^ 
: CI !C)} cells 

Allemaiively, CRCCiCI, polypeptide cin he expressed in stable cell lines 
^Lnuainmg the CRCGCL polynLicleoiide integrated into a chromosome. The co- 

10 iranslection with a selectable marker >uch as DHFR, gpt, neomycm. hygromycin 
allows the idcnnricaaon and isv')iation of the transtected cells. 

The trans iec ted CRCGCL gene can also be amp h Tied to express large amounts 
ol the encoded protein. The DHFR ( dihydrofolate reductase) marker is useful in 
developmg cell lines that canT several hundred or even several thousand copies of the 

15 gene of interest. (See, e.g.. Alt. F. \V., et al.. J. Biol. Chem. 253: 1357-1370 ( 1978): 
HaiiiJiu, J. L. and Ma. C, Biochem. et Bioptiys. Acta, 1097:107-143 ( 1990): Page, 
M J. and Sydenham, M. A.. Biotechnology 9:64-68 (1991).) Another useful 
selection marker is the enzyme glutamtne synthase (GS) (Murphy et al., Biochem J, 
227:277-279 (1991): Bebbington et al., Bio/Technology 10:169-175 (1992). Using 

20 these markers, the mammalian cells arc grown in selective medium and the cells with 
the highest resistance are selected. These cell lines contain the amplified gene(s) 
integrated into a chromosome. Chinese hamster ovai7 (CHO) and NSO cells are often 
used for the production of proteins. 

Derivatives of the piasmid pSV2-DHFR (ATCC Accession No. 37146), the 

25 expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March. 1985)) plus a fragment of the 
CMV-enhancer (Boshart et aL, Cell 41 :52 1-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the 

30 cloning of CRCGCL. The vectors also contain the 3' intron. the polyadenylation and 
termination signal of the rat preproinsulin gene, and the mouse DHFR gene under 
control of the SV40 early promoter 

Specificallv. the piasmid pC4, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 

35 procedures known in the art. The vector is then isolated from a l^c agarose gel. .Also 
preferred is the pcDNA3 vector (Life Technologies) 



wo 99/47538 



PCmS99'05068 



CRCGCL [>olviHi^icL>liuc i;> anipliilcJ accordifiiz Lo liter protocol oullincd in 
lixuiiiple 1. II iht^ nalurdliy OLCurrmg signai ^euucncc- ib used to produce the secreted 
protein, the vecior does not need a seeond Mgnal peptide. Aiicmativcly. it the 
naturally occuiring signal sequence is noi used, the vector can be moditled to include a 
."^ heterologous signal sequence. iSec. e.g.. WO 96/34S91.) 

The amplifieti fragrnent is then digested with rhe s.ime testrierion en/vnie and 
puMlied on a ! ' agarose gel The isolated iVagiiieiU and the dephosphory hiled veelo: 
aie liien hgated with T4 DNA hgase. E. coli HBlOl or XL-1 Blue cells are then 
iransunmed and bacteria are identdied chat contain the iragment inserted into plasnud 
10 pC4 using, tor instance, restriction enzyme analysis. 

Chinese hamster ovarv cells lacl^ing an active DHFR gene is used for 
transiection. rive ug of the expression piasmid pCd is corransfectcd with 0 5 ug of 
the piasmid pSVneo using lipofectin (Feigner et al., M/pnt). Tlie plasinid pSV2-neo 
contains a vloininant selectable marker, the nco gene Irorn 1 n5 encodinii an en/ymc 
15 that confers resistance to a group of antibiotics including G418. The cells are seeded 
in alpha minus MhM supplemented with 1 mg/nil G41S, After 2 days, the ceils are 
tiypsinizcd and seeded m hybridoma clonmg plates iGreiner. Germany) in alpha 
minus MEiVl supplemented with 10, 25, or 50 ng/ml of mctothrexatc plus 1 mg/ml 
G418. After about iO-14 days single clones are trypsinized and then seeded in 6-well 
20 petn dishes or 10 ml Hasks using different concentrations of methotrexate (50 iiM, 
iOO n\1, 200 nM, 400 nM 800 nM). Clones growing at the highest concentrations of 
mediotiexate .iie then transferred to new 6-well plates containing even higiier 
concentrauons of methotrexate (1 uM. 2 uM, 5 uM, 10 mM, 20 nnM). The same 
procedure is repeated until clones arc obtained which grow at a concentration of 100 - 
25 200 uM Expression of CRCGCL is analyzed, for instance, by SDS-PAGE and 
Western blot or by reversed phase HPLC analysis. 

Example 9: Construction of N-Tcrminai and/or C-Terminal Dek'tion 
Mutants 

30 The following general approach may be used to clone a N-terminal or C- 

terminal deletion CRCGCL deletion mutant. Generally, two oligonucleotide primers 
of about 15-25 nucleotides are derived from the desired 5' and 3' positions of a 
p<3lynucleotide of SEQ ID NO:l, The 5 and 3' positions of the primers are 
detennined based on the desired CRCGCL polynucleotide fragment. An initiation and 

35 stop codon are added to the 5* and 3' primers respectively, if necessary, to express the 
CRCGCL polypeptide fragment encoded by the polynucleotide fragment Prefened 
CRCGCL polynucleotide fragments are those encoding the N-terminal and C-terrrunal 
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dt^letiun uRtiojiLs disclosed above in tne "Polynuclcolicie and Folypcpudc hr;^i:mcnL-s"' 
seLlion ol itie Spceificaiion. 

AdJuional nucleotide^ containing restriction sites \o taciiitate cloning ot the 
CRCGCL polynucleotide rraginent in a desired vector may also be aaded to tne 5' and 
/ primer sequences, rhe CRCCKl. polvnucleotidc traement is aniplitlcd trom 
fenoniL ON A or from the de[>OMred cDNA chtne using iie appiopnate PCR 
riigonucieotide piimeis and conditions discussed herein or kntnvn in tlie art 1 he 
CRCGCL polypeptide tragments encoded by the CRCGCL polynueleotide rragments 
ot the present invention may be expressed and puril'ied in the same generaJ manner as 

10 the tuil length polypeptides, although routine modi['icaiions mav be necessary due to 
the dittetences in chemical and physical [iropetties between a particular fiaiZfiicnt and 
fuli length polypeptide. 

As a means of exeinplilying but not limiting the present invention the 
pt)l> nucleotide encoding the CRCV3CL polypeptide tragmcnt 1-35 to is 

15 amplified and cloned as follows: A 5' primer is generated comprising a restriction 
enzyme site iollowed by an initiation codon in trame with the polynucleotide sequence 
encoding the N-iemiinal portion of the p<^lypeptidc tragment beginning with 1-35. A 
complementary 3" primer is generated comprising a restriction enzyme site followed 
by a stop codon in frame with the polynucleotide sequence encoding C-teiminal 

20 portion of rhe CRCGCL polypeptide fragment ending with F-276. 

The amplified polynucleotide fragment and the expression vector are digested 
with resincuon enzymes that recognize the sites in the primers. The digested 
polynucleotides are then ligated together. The CRCGCL polynucleotide fragment is 
inserted into the restncted expression vector, preferably in a manner that places the 

25 CRCGCL polypeptide fragment coding region downstream from the promoter. The 
ligation mixture is transformed into competent E. coli cells using standard procedures 
and as described in the Examples herein. Plasrmd DNA is isolated from resistant 
colonies and the identity of the cloned DNA confirmed by rcstJicuon analysis, PCR 
and DNA sequencing. 

30 

Example 10: Protein Fusions of CRCGCL 

CRCGCL polypeptides are prelerably fused to other proteins. These fusion 
proteins can be used lor a vanety ot applications. For example, fusion of CRCGCL 
polypeptides to His-tag, HA-tag. protein A, IgG domains, and maltose binding 
35 protein facilitates puritlcalion. (See Example 5; see also EP A 394. S2^, Traunecker, et 
ai.. Nature 331:84-86 (1988).) Similarly, fusion to IgG-L IgCT-3, and albumin 
increases the halflife time m vivo. Nuclear iociilization .Mgnals fused to CRCGCL 
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polypeptides can raiiiel the piulein lu a specitic subcellular locali/ation, while coxaicnt 
iiererudiiner oi hoiuodinier> CcUi increase or decrease the activity oi a fusion protein 
husKMi proteins can also create chimeric molecules havini: more than one lunction. 
Finally, lusion proteins can increase solubility and^or stability of the fu^ed protein 
compared to the non-lused protein. All of the types of tusiou proicms dc^. tiheci 
above can be made hv modifyipi: the foliowtiig protocol, which outlines t!ie luMon oJ 
a p(^!ypcptide to an I-G molecule, or the protocol described in hxample 5. 

Hnerly. the human Fc portion ot the IgG molecule can be PGR amplified, 
Ltsmg primers that >pan the 5' and 3' ends of the sequence described below. These 

10 Drimers also should have convenient restnclion enzvme sites that will facilitate cloniiie 
into* an expression vector, prelerably a mammalian e\j)ressi()ri vector. 

For example, if pGd (Accession No. 20)6461 is used, the human Fc p<irtion 
can be ligated into the BamHl cloning site. Note that the _V BamHI site should be 
destroyed Next, the vector containing the human Fc portion is re-rcsirietcd wilh 

\5 BamHI. lineunzing the vector, and GKGGCL polynucleotide, isolated bv the PGR 
[)rotocol described in hxample i. is ligated into this BamHI site. 

Alternativciy. a >oluble GRGGGL polypeptide, such as amino acids Met 1 to 
Ly> 231, could also be fused to the Fc portion. For Fxample, a 5 primei": ^' 
GGGGTTAGATCTGGCATGATGGGGGGGGTGGTTCTG y (SEQ ID NO:28). 

20 having a Bgl 11 restriction site and a V primer: 5' 
GGCGGGTGTAGATTTGGACAGGTTTGGTTTG 3' (SEQ ID NO: 29) could be 
used to PGR amino acids Mel 1 to Lys 231. The amplified product could be fused to 
Fc to produce a Fc fusion protein, as set forth above, and ligated to the pC4 vector. 

In cither case, note that the polynucleotide is cloned without a slop codon. 

25 otherwise a fusion protein will not be produced. Moreover, if the naturally occurring 
signal sequence is used to produce the secreted protein, pG4 does not need a second 
signal peptide. Alternatively, if the naturaJly occurring signal sequence is not used, 
the vector can be modified to include a heterologous signal sequence. (Sec. e.g., WO 
96/34891.) 

30 The Fc fusions described ab<3ve could also be inserted into the pA2 vector to 

express in Baculovirus systems, as set forth in Fxample 7. using techniques known m 
the art and described herein. 



Human IgG Fc region: 

35 -^OCATC-GGAOCCCAv^.ATCTTrTr-ACA^^A^^CTCACAC^i^TGCCCACCGTGCCCAGCACCTG^^ 

GG':GCACCGTCAGTCTTCGTCTTCCCCCCAAAACCCA_AGGACACCCTCATCATCTCCCGGArTCCTGA 
GGT^ACATGCGTCGTGv-^TGGACGT.AAGCCACGAA.GACCCTGAGGTCAAGTTC.AACTGGTACGl'GGACG 
G C G TGG A GG 7 G C A ': AA T GC C .AAG A C A^^AG C C G C G GG A G G A G C A G T AC A-AC A G C/A C G T A C C G 7 G T C-G'T^ C 
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Al:;CGTCCTCAC:GT?CTGCA^CAGGACrOGC^G;'^^TCC::;-^^CGAGTACA_"J'^^ 

-J , ; ^ G G T G C A A ■ " G C - T ■ " : ~ A G A A A. A < " ' T G T G G AAA ; : j\AA G G G G A J G ' G J G A ; A.A T G A G A. G G T G G 
At : A G G , < J C G ' J ' : ' : A TG r GGG G A T 3 AG G G G A C r .AA. Z A„A C C A G G TG A GCC" G.\ G G GG C G T 1^ G l^G .GGA G G G 
rGrG'-G:7G /G'. G G : J A G T G G G T G T " G r . G ~ G G G A G A T r A A GG G . ^ A G T G (3 G AG AA G A A G T A T .AA. 3 A G G A .J 

GGCAGGAGGGG;vA3G'.VT'rGTGA7GG'I JG( ; . 3.\T"( 'A : > "AG'^'^'^r^GGirAA AG^AGAGG^ AGAAG 
AG^'''^T~G>^G?7GG':r~GGG3GAAAlGAG": ^■^L.AGGG JGG3GA3 :GTAGAGGAG ; SEQ ID NO:4) 

Example 11: Production of an Antibody 

10 The antibodies of tlie prese:it invention cari be prepared by a v.uielv oi 

iiK'thods. (See, CurrejU Prt)U>eol>. C'tiapier iG As one example oi such methods. 
Lelis expiessHiL: CRCdCL is adiiunistered Lo an animal to induce the production of 
sera eoniuining polycionai antibodies. In a prererrcd method, a preparation ol 
CRCCrCL protem is prepi\rcd and purified to render it substaiUially tree of natural 

15 contaminants. Such a preparation is then introduced into an aninial in order lo 
produce polycU^nal antisera of greater specific activity 

In the most preferred method, the antibodies of the present invention arc 
monoclonal anisbotiies (or protem binding fragments thereof). Such monoclonal 
antibodies can be piepaied using hybiidoma technology. iKuhler et al.. Nature 

20 :5b;495 ( 1V7S): Kohier ct al., Eur. J. Immunol. 6:5 1 1 ( 1976); Kohler ct al.. Eur. J 
Immunol 6:292 (1976i; Hammerling el al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y.. pp. 563-681 (]9Sn.) In general, such procedures 
involve immunizing an animal (preferably a mouse) with CRCGCL polypeptide or, 
more preferably, with a secreted CRCGCL polypeptide-expressing cell Such ceils 

25 may be cultured in any suitable tissue culture medium; however, it is preferable to 
culture cells in Earle s modified Eagle s medium supplemented with 10% fetal bovine 
serum (mactivated at about 56 degree C), and supplemented with about 10 g/1 of 
nonessential amino acids, about KOOO U/ml of penicillin, and about 100 ug/ml of 
streptomycin. 

30 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preierable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in IIAT medium, and then cloned by limiting dilution as 

35 described by Wands el al. (Gastroenteiology 80:225-232 (1981).) The hybridoma 
cells obtained through sjcfi a .selection are then assayed to identity clones which 
.secrete antibodies capable of binding the CRCGCL polypeptide. 

Alternatively, additional antibodies capable of binding to CRCGCL 
polypeptide can be produced in a two-step procedure using anu-idiolypic antibodies 
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Such a method makes use of the :acl rhat annl>udics ate llicriisclves aiitiyciis. anJ 
iheretore, it \^ possible to (^btaii) an anlibuJy which bind^ to a second aatibod\. In 
.ic.oiciaiice \Mlh ihis fiiethod, pruiem >pecilic antibodies are used to immunize an 
aniniai. prelerably a mouse. The spicnocytcs ot such an animal arc then used to 
5 produce hybridoma cells, and the hybridoma cells are screened to identity clones 
which produce an antibody whose ability to bmd to the CRCGCL protem-specdlc 
anlibody can be blocked byCRCGCf.. Such antibodies comptise anti idiotypic 
aiitiNxiies to tlie CRCGCI, piotein-specitic antibody and can be used to inununi/e an 
animal to induce tonnauon ot iuithcr CRCGCL proiem-specit ic antibodies. 

10 h will be appreciated that Fab and F(ab")2 and other Iragments of the 

antibodies ot the present invention may be used according to the methods disclosed 
herein. Such iragments are typically produced by proteolytic cleavage, using enzymes 
such as papam uo produce Fab fraementsi or pepsin (to produce F(ab 12 fragments). 
Alternatively, secreted CRCGCL piotem-bmding iragments can be produced through 

1 5 ti"ie application of recombinant DNA technology or through synthetic chenustry. 

For in vivu use ol antibodies in humans, il may be preferable to use 
"humanized ' chimeric monoclonal antibodies. Such antibodies can be produced using 
genetic constructs derived from hybridoma cells producing the monoclonal antibodies 
described above. Methods for producing chimeric antibodies are known in the art. 

20 (See, for review. Morrison. Science 229:1202 (1985): Oi ct aL, BioTechniques 4:214 
(1986); Cabiily et aL, U.S. Patent No. 4,816,567; Taniguchi et aL, EP 171496; 
Morrison et al., EP 173494, Neubeiger et aL, WO 8601533; Robinson et aL, WO 
870267 I ; Boulianne et al.. Nature 3 12:643 ( 1984): Neuberger et aL, Nature 3 14:268 
(1985).) 

25 

Example U : Production Of CRCGCL Protein For High-Throughput 

Screening Assays 

The following protocol produces a supernatant containing CRCGCL 
polypeptide to be tested. This supernatant can then be used in the Screening Assays 
30 described in Examples 14-21. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(' 1 mg/ml in PBS) 1 :20 in PBS i w/o calcium or magnesium 1 7-5 1 6F Biowhittaker) for 
d working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
pLites) and incubate al RT for 20 minutes. Be sure to distribute the solution over each 
35 well tnote: a i2-channcl pipcttcr may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with I ml PBS (Phosphate Buffered 
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Saline! Ttic PBS should remain in the well until just prior to piaung the ccli^ and 
plates rnay he poly-lysmc coated in advance for up to two weeks. 

Plate 293T cells {do not cam' cells past P+ZO) at 2 x lO' ceil>/weli :n .5rTt! 
DMLM> Dulbecco\ Modified Laglc MediumKwith 4.5 G/L i^lucose and 1 .-iziutamiiie 
5 il2-6tMr Biowhutakcr))/l()*"r heat inactivated FF^S(14-503F Biou hiltaken/ 1 \ 
Pensttepi l7-f>()2F Biowhittakei i Let the cells grow overnight. 

Tlie next day. mix together in a sterile solution basin: MM) ul Lipotectanune 
1 18324-012 Gibco/BRL) and 5ml Opumcnn 1 (31985070 Gibco/BRLi/96-wel] plate. 
With a ^mall volume multi-channel pipetler, aliquot approximately 2uiz ol .in 
10 expression vector contajning a polynucleotide insert, produced by the methods 
descnbed in Examples into m) appropi lately labeled 96-vvel] round bottom plate. 

\N'ith a mulri channel ptperrer, add 50ui of the Lipoleclaiiime/Opumem I mixture lo 
each well. Pipetle up and down gently lo riux. Incubate at RT 15-45 minutes. Atlcr 
about 20 nimuics, use a multi-channel pipcitcr to add 150ul Optimem I to each well. 
15 As a control, one plate oi vector DNA lacking an insert should be tninsfected with 
each set or transtections. 

Preferably, the trans fection should be performed by tag-teaming the follow in ^ 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media frorn lour 24-well plates 
20 ot cells, and then person B rinses each well with .5-lmJ PBS. Person A then 
aspirates off PBS rinse, and person B, using al2-channeJ pipettcr with tips on every 
oilier channel, adds the 200ul of DNA/Lipofcctammc/Optimcm I complex to the odd 
wells first, then to the even wells, to each row on the 24-well plates. Incubate at 37 
degree C for 6 hours. 

25 While cells are incubating, prepare appropriate media, either 1%BSA in 

DVTFJVI with Ix penstrep, or HGS CHO-5 media (116 6 mg/L of CaCI2 (anhyd): 
0 00130 mg/L CUSO4-5H2O; 0.050 mg/L of Fef N03)3-9H20: 0.417 mg/L of 
FeS04-7H20; 311.80 mg/L of Kcl; 28.64 mg/L of MgCh; 48.84 mg/L of MgS04: 
6995 50 mg/L of NaCl; 2400.0 mg/L of NaHC03; 62.50 mg/L of NaH2PO4-H20: 

30 71.02 mg/L of Na2HP04; .4320 mg/L of ZnS04-7H20; .002 mg/1. of Arachidonic 
Acid ; 1.022 mg/L ot Cholesterol; .070 mg/L of DL-aJpha-Tocophcrol-Acetate: 
0.0520 mgyLof Linoleic Acid: 0.010 mg/L of Linolcnic Acid: 0.010 mg/L of Myristic 
Acid; 0.010 mg/1. of Oleic Acid; 0.010 mg.^. of Palnutnc Acid; 0.010 mg/L of 
Palmitic Acid: iOO mg/L of Piuronic F-68; 0.010 m.g/L of Stearic Acid; 2.20 mg/L ot 

35 Tween 80: 4551 mg/L of D-Glucosc; 130.85 mg/ml of L- AJaninc; 147.50 mg/ml of 
L-Argininc-HCL: 7.50 mgy'ml of L-Asparaginc-H20; 6.65 mg/'ml of L-Aspanic Acid: 
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29 50 ing/mJ ut L-C> ^Uae-2HCL^H20: M l') mg/mi of L-Cy.sLinc-2HCL; ^ 33 mg/ml 
oi L-Gliitamjc Acid; 365.0 mgy'rni of L-Glutaminc: :^.^5 nig/mi of Giycmc: 52. 48 
nvj/rni of L-I Iistidine-Fin -H^O: 106 9'^ nuVm! of I, Isoleiicinc: 1 ] !.4> nv.\'nil of f - 
Leucine: 163.75 mg;'mi of L-Lvmoc HCL. 32.34 mg,^ml cf L-Mcthionmc: 6S.4S 
5 iTi.Lr.'mi of L-Phcn\ laiainmc; 40.0 uvz/n\\ of L-Prolmj; 26.25 mg/ml of L-Sennc; 
101.05 mg/tiil of L^Thrconmc; 19.22 mg/mi of L-Tryptophan: 91.79 mg/riii of L- 
Tryrosme-2Na-2I hO; and 99 65 nig^ml of I - Valine; 0 OOv^ mg/'L of Biotm. v24 
mg/L 1)1 D-Ca FarUolhcnalc; 11. 7S mg/L of Choimc Chloride; 4.65 mg/L ol Folic 
Acid: 15.60 mg/L of i-lnositol; 3.02 mg/L of Niacinamide; 3.00 mg/L of Pvndoxal 

10 HCL: 0.031 mg/L of Pyridoxinc HCL: 0.319 mg/L of Ribv>navin: 3.17 mg;L ot 
Thiamine HCL. 0,365 mg/L of Thymidine; 0 6<S0 nig/L (if Viiamin Bp; 25 iilM of 
HEPhS Butfer; 2.39 mg/L ot Na Hypoxanthinc: 0.105 mg/L of Lipoic Acid: 0.081 
mg/L ot Sodium Puircscinc-2HCL; ,rS.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of 
Sodium. Seicnile; 20uM of Elhanolamine; 0.122 mg/L of Ferric Citrate: 41,^0 mgyL of 

L"^ Meihyl-B-Cyclodextrin compiexed vviih Linoleic Acid: }3.33 mg/L of Mcthyl-B- 
Cyclodcxtnn complcxcd with Oleic Acid; 10 mg/L of Methyl-B-Cvclodextrin 
compiexed with Retinal Acetate. Adjust osiuuianly lo 327 inOsm; with 2rmn 
glutainine <ind ix pensliep. (BSA (81-068-3 Bayer) lOOgm dissolved in IL DMEM 
for a lO^x BSA slock .solution). Filler the media and collect 50 ul for endotoxin assay 

20 111 15rnJ polystyrene conical. 

'I'hc transfccuon reaction is tcrminaied, preferably by lag-teaming, at the end of 
the incubation period. Person A aspirates off the transfccuon media, while person B 
adds L5ml appropriate media to each well. Incubate at 37 degree C for 45 or 72 
hours depending on the media used; 1 %BSA for 45 hours or CHO-5 for 72 hours. 

25 On day four, using a 300ul multichannel pipetter. aliquot 600u] in one 1ml 

deep well plale and the remaining supernatant into a 2mi deep well. The supcmaiants 
from each well can then be used in the assays described in Examples 14-21. 

It is specifically understood that when activity is obtamed in any of the assays 
described below using a supernatant, the activity originates from either the CRCGCL 

30 polypeptide directly (e.g., as a secreted protein) or by CRCGCL inducing expression 
of oiher proteins, which are then secreted into the supernatant. 'J'hus. the invention 
funiicr provides a method of identifying the protein in the supernatant characterized by 
an activity in a particular assay. 
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Exam ple 13: Construction of GAS Reporter Construct 

One Nignal transduction palhwav m\olved in ihc JitYereniiation and 
ptolitcration or cells called ihc Jaks-STATs pathway. Aciivalcd proteins in [he 
Jak.s-STAT> palhwav hind [o eamnia activaiion site "GAb " elements or inlerleron 
sensitive responsive elenieiU i^'lSRE 'i. Kvaied in ihe promoter ot many genes, llie 
biiuiing or a protein rc^ these elements alter the expression ot'the associated gene. 

GAS and ISRh elements arc recognized by a cias.> of transcription lactors 
called Signal Transducers and Activators ot Transcription, or "STATs.*^ There aie six 
members or the STATs tamdy. Statl and Stat3 are piescnl in many cell Ivpes. as is 
Stat2 (as response to IFN-alpha is wiJesf^read) Siai4 is more restricted and is not in 
many ecii types though it has been (ound m T helper clas> i, cells atter treatment with 
IL-i2 Stai-i was originally cidied nuuninar>' growth tactor, but has been lound at 
higher concentrations in other cells mcluding myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

rhc STATs are activated to translocate (rom the cytoplasm to the nucleus upon 
tyrosmc phosphondation by a set of kinases known as the Janus Kinase cMaks" ) 
famdy. Jaks represent a distinct family of soluble (yrosine kinases and include d\k2. 
Jakl, Jak2, and Jak.l. These kinases display signiticant sequence sirmlarity and are 
generally catalytically inactive in resting cells. 

The Jak> are activated by a wide range of receptors sunninarized in the Table 
below. (Adapted from review by Schidlcr and Damelh Ann. Rev. Biochem. 64:621- 
5 1 (1995).) A cytokine receptor family, capable of activating Jaks. is divided into two 
groups: (a) Class I includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, rL-9, IL-1 I, 
IL-12, IL-i5, Epo, PRL, GIL G-CSF. GM-CSF, LIF, CNTF, and thrombo|>oietin; 
and (b) Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a 
conserved cysteine motif (a set of four conserved cysteines and one tryptophan) and a 
WSXWS motif (a membrane proxial region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID 
NO:5))- 

Thus, on binding of a ligand to a receptor Jaks are activated, which in turn 
acdvate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed m the Jaks STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
tile GAS or the ISRE clement, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. iSee Table below.) Thus, by usintj 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified 
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There is nrehmman data that CRCGCL litieiacLs with Jakl. 
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To construct a synthetic GAS containing nronnoier element, which is used m 
the Biological Assays described in Examples 14-15. a PCR nascd strategy is 



5 deinonsUaled U) hind STATs upon induction wnh a range ot c>Lukines iRoilinuin el 
al.. Immunity 1:457-468 ( 1 994). ). although other GAS or ISRH elements can be used 
instead. The 5' primer also contains ISbp o! sequence complemenian,' to the SV4() 
early promoter sequence and i.s flanked with an Xhol site. The sequence ot the 5* 
primer is: 

10 GCTIC CTCG/VGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATC I GCCA I'CTCAA rrAG:3' iSLQ ID NO:6) 

'ihe down^ticdm primer ib complementuiy to the SV40 promoter and is 
Hanked with a Hind III site: 5^GCGGCAAGCTTTTTGCAAAGCCTAGGC:3^ 
(SEQ ID NO:7) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gai:promoter plasmid obtained from Clonrech. The resulting PGR fragment is 
digested with Xhol/Hind III ami suhcloned into RLSK2 . < Slratagene. ► Sequencinb^ 
with forward and reverse pruners confirms that the mscrl contains the following 
sequence; 

20 5^ CrCGAG A[TTCCCCG.\.\ATCTAGATTTrrcrGAAATnAT7TrrrrGAAAT 
GATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGC 
CCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTC 



CGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTA 
25 GGCTTTTGC/VAA AAGCTT : 3 ^ (SEQIDNO:8) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 

rcponcr construct is next engineered. Here, the reponer molecule is a secreted 

alkaline phosphatase, or ' SEAP." Clearly, however, any reponer molecule can be 

instead of SEAP, in this or in any of the other Examples. Well known reporter 
30 molecules that can be used instead of SEAP include chloramphenicol acetyltransferase 

(CAT), luciferase, alkaline phosphatase, B-galactosidasc, green tluorescent protein 

(GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 

subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
35 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 

promoter element, to create the GAS-SEAP vector. However, this vector does not 



emnlo\ed generate a GAS-SV40 [^c^niotei sequence. The 5' piimei contains t<^ur 
taiuieni copies ot the GAS buiding sUe lound in die IRFl piomolei and pieviuusly 




TTTATGCAGAGGCCGAGGCCGCCT 
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contain a nevimycm resistance eenc. aiul rherefoic. is nut pjcrlcncJ ioi inainin.iJKui 
expression systems. 

Tluis. in nic^i :o L!enei;i[e nuinKii.Jian slable cell iines expressing t:ie GAS- 
ShAP repoiier. tne GAS-ShAP ca»etie is removed trom the GAS-SEAP vccior using 
? Sail and Noil, and inscncd into a backbone \ecior containing the neomvcm resistance 
gene, such as pGFP- 1 (Ciontech). uMng these restriction site> in the multiple cloning 
site, to ^reate the CiAS-SIlAP/Net^ vector. Once this veetoi is tianstected into 
mammalian cells, this \ector can then he used ;is .i reporter inoieciiie K^i CiAS hindmg 
as deseiibeLl in n\.tm[iles !4 15 

10 Other constructs can Ik made using the above description and replacing GAS 

wuh a di tie rent promoter sequence, [-or exairipie. construction of reponer molecules 
cuntaining NFK-B and EGR protnuier sequences are described m Examples 16 and 
P, IIowe\'er. many other promoters can be substituted using the protoct^ls descrroed 
m these Examples. For instance. SRE. IL-2, NFAT, or Osteocalcin promoters can 

15 be substituted, alone or m combinalion (e g , GAS/NF-KB/EGR, GAS/NF-KB. II 
I/NFAT, 01 NF-KB/GAS . Similaiiy. other cell lines can be used to test reporter 
construct activn>, sucn a> HELA iepitheliai], PIL VEC (endothelial}. Reh iB-cclli, 
Saos-2 (osteoblast). HL'VAC < aonie). or Cardiomyocyte. 

20 Example 14: High-Throughput Screenin^^ Assay for T-cell Activity. 

The following protocol is used to assess T-ceil activity of CRCGCL by 
determining whether CRCGCL supernatant proliferates and/or differentiates T cells. 
T-cell activity is assessed using the GAS/SEAP/Neo construct produced in Example 
13. Thus, factors that mcrease SEAP activity indicate the abihty to activate the Jaks- 

25 SI ATS signal transduction pathway. ^1 he 1-celi used in this assay is Jurkat T-cclis 
(ATCC Accession No. TIB- 152), although Molt-3 cells (ATCC Accession No. CRL- 
1552) and Molt-4 cells (ATCC Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD44- Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 

30 SEAP/neo vector using DMRIE-C (Life Technologies )(transfeclion procedure 
described below i. The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfcctants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for then response to incieasins 
concentrations of interferon gamma The dose lesponse of a selected clone is 

35 demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells Thus, it is either scaled up. or pertormcd in multiple to 
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Lieiieiate sutTiciciU cells toi iiiLiltiuic 96 v^cli piaLo. Jmkai cells .uc uuiiiitaineii iii 
RFMI - \0^c sciLiiii vviilt l^cFeii Slit-p e'oinbmc 2.S jnis of OPTl-MEM iLite 
i .'ciinoiOLMCs 1 with 10 ag ot plasmid UNA m a TZ,"^ Ilask. Add 2.5 iiiJ OPri-MhM 
Lont.:ining 50 ul ot DMRIE-C and incubate ai room :cmpcraturc lor 15-45 nuns. 
5 During tnc incubation period, count cc;i cc^nccntration. spin down the required 

number of ceils (10 per iransteciion >, and resuvpend in OPTT-MnM to a rlna! 
concentration of iO^ ceiK/nii Tlicti add !:iil of I \ 10 cell^ in OPTI-MFM to T2^ 
tlask and incubate at .^7 degree C tor 6 hrs Alter the incubation, add 10 nil of RPMl 
i I 5^ "c serum. 

10 The Jurkat:GAS-SEAr stable reporter lines are maintained m RPMI + 10^;; 

serum. 1 mg/ml Cjenticin, and PI Fen-Stiep, These cells aie treated with 
supematants containing CRCGCL polypeptides or CRCGCP induced polypeptides as 
produced by the protocol desciibed in Example 12. 

Oil the dav of treatment wnh iHe supernatant, the ceils should be washed and 
15 resuspcnded in Iresh RPMI + 10^;'^r serum to a density of 500,000 cells per ml. The 
exact number ol cells required will depend on ttie number ol supematants being 
screened. Per one 96 well plate, approximately 10 million ceils (tor 10 plates. 1(X) 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
20 into a 96 well dish, using a 12 channel pipette. Dsing a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 ceils per well). 

After ail the plates have been seeded. 50 ul of the supematants aje traiisfened 
directly from the 96 well plate contammg the supematants mto each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
25 is added to wells H9, HIO. and Hll to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supematants are placed 
in an incubator for 48 hrs (note; this time is variable between 48-72 hrs) 35 ul 
samples from each well are then transferred to on opaque 96 well plate usmg a 12 

30 channel pipette. The opaque plates should be covered fusing sellophene covers) and 
stored at -20 degree C until SEAP assays are performed according to Example 18. 
The plates containing the remaining treated cells are placed at 4 degree C and serve as 
a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Lnit/mJ interteron gamma can be used which is 

35 known to activate Jurkat T cehs. Over 30 fold induction is typically observed m the 
positive control wells. 
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Lxaiiiple 1^: Hi^>h-T hrou ghput Sc r eening Assav Identifying Myeloid 
Act ivity 

The U^llovMng protocol is used lo assess myeloid acti\it\ of CRCGCL hv 
determining whether CRCGCL proliferates and/or diiYerenliales myeloid eelK. 
Myei(Md eell acti\'ity is assessed using the Ci AS/SF AP/Neo ei^nstnict [noduced la 
F-\amnle 1^ Thus t.teroiA rhar increase SE.\P aetiviiv mdieale ihe ahilit\ Lo aen\ale 
t;ie Jak> STATS signal iraii^diiction pathway. The myeloid cell used m this a^^ay is 
l''>.^7, a pre-inonooyte cell line, althotigh 'I F- 1 , HL60. or KG 1 can be used. 

To tranMcndy rranstect U937 ceils with ihc GAS/SCAP/N'eo construct 
10 produced m Example 13. a DnAE-Dcxir.in method (Kharhanda et, al.. 1994, Cell 
( rrowth lV Dihereniiation. 5:259-265 > is used. First, harvest 2\10e^ C937 cells and 
wasti witfi PBS. rhe I '937 celN arc usually grown :n RPMl 1640 medium containing 
10^7 heat-inactivated leial bovine scrum (PBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 
15 Next, suspend the cells m 1 ml of 20 mM Tris-MCl (pH 7.4) buffer containing 

0.5 mg/ml DEAF-Dextran. 8 ug CiAS-SEAP2 plasinu! DNA. 140 niM NaCI. 5 niM 
KCl, 375 uM Na2HP04.7H20, 1 mM MgCi2. and 675 uM CaCh Incubate at 37 
degree C for 45 nun. 

Wash the cells with RPMT 1640 medium containing iO^t PBS and then 
20 rcsuspend in 10 ml compieie medium and incubate at 37 degree C for 36 hr. 

The GAS-SnAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting Ixio"^ cells (this is enough for ten 96-well 
25 plates assay) and wash with PBS, Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x 10** cells/nil. Plate 200 ul cells per well in 
the 96-well plate (or 1x10' cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
12. Incubate at 37 dcgcc C for 48 to 72 hr. As a positive control, 100 Unit/ml 
30 mterferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive C(.^nirol wells. SE.\P assay the 
supernatant according to die protocol descnbed in Example 18. 
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Example 16: Hiyli-Tliroiighpiit Screening Assay Identifviny Neuronal 
A c t i V i t y . 

Wticn cells undergo di 1 1 ere n nation and prol iteration, a group ot gcnc> are 
aeti\aied through many ditto rem Mgnal transduction pathways. One ot these izenes. 
5 EGRl ^ early growth response gene i i. is induced in vanvius tissues and cell types 
upon acti\ation The promoter of HGR i is responsible r<M- such induction Tsme the 
FGRl pronuner linked to leporter niolecules, aciivaUon ol cells can be assessed bv 
CRCGCL 

Particulaily, liie loilov\ ing protocol is used tt> assess neuronal activitv in PC I 2 
10 ceH lines. PCI 2 cells (rat phenochromocyloma cells) arc known to prolitcratc and/or 
differentiate hy activation with a number ot mitogens, such as TPA (tetiadecant)yl 
phorboi acetate), NGP i nerve growth factor), and EGF t epidermal growth factor). 
The EGRl gene expression is activated liuring this iieatineiit Thus, by stabiv 
transfecling PC I 2 cells witti a construct coniaining an EGR promoter linked lo SHAP 
15 reporter, activation ol PC12 cells by CRCGCL can be assessed. 

The HGR^^ShAP reporter construct can be assembled by the follow ing 
protocol. The EGR-1 promoter sequence (-633 to 1 }( Sakamoto K et al , Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
followmg primers: 

20 5' GCGCTCGAGGGATGACAGCGATAGAACCCCGC; -3 iSEQ IT> 

NO:9) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' iSEQIDNO:10) 
Using the GAS:SEAP/Neo vector produced in Example 13, EGRl amplified 

product can then be inscncd into this vector. Linearize the GAS:SEAP/Neo vector 
25 using restriction enzymes XhoI/HindllL removing the GAS/SV40 staffer. Restrict the 

EGRl amplified product with these same enzymes. Ligate the vector and the EGRl 

promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
diluuon of collagen type I (Upstate Biotech Inc. Cat#08-ll5) in 30% ethanoi (filter 

30 sterilized)) is added per one 10 cm plate or 50 mi per well of the 96-wcll plate, and 
allowed to air dry for 2 hr 

PC 1 2 cells are routinely grown in RPMM640 medium (Bio Whiltiikei » 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # I2449-78P), 5% heat- 
mactivated letai oovme serum (FBS) supplemented with l(K) units/ml penicdlin and 

35 UJO ugy'ml streptomycin on a prccoatcd 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed fn^m the plates by scraping and 
resuspendcd with pipettmg up and down for more than 15 times 
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Iransrcct the LGIl^'SEAP/Nco construct into PC 12 using the Lipoicctaminc 
protocol described in Cx^iniple 12. nCR-SEAP/PC 1 2 stable cells are obtained by 
eiovvtnL: the cell.s in "(K) ug/ml G4!S. The ri41S-fVee medium is used lor routine 
^tuwtii but every one to iwo moiuhs. the ceils siiuidd be le i1m.)vvii in 300 Uiz/ml 0418 
5 i'or ctmple oi passages. 

lo assay for neuronal activity, a 10 cm plaic VMtn cells around 70 to SO'r 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate butYcred saline). Then starve tne celK m low seium medium (RPMI- 1640 
containing Pr horse ^enim and!) r^r FRS \^;tn .mtiniotics i overniLjht. 
10 The next morning, remove tiie medium and wash the cells with PBS Scrape 

olTUie cells Irorn Ltie plate. su:>pend ttie cells well m 2 rnl [ow scrum medium. Count 

the cell number and add more low semm medium to reach tmal cell density as 5x10^ 

cells/ml. 

Add 200 ul of rfie cell suspension to each well oi' 96-well pl;ile (equivalent to 
15 IxiO-^ cclN/wcll). Add 50 ul supernatant produced by Example 12. 37 degree C tor 
48 to 72 hr. As a positive control, a growth factor known to activate PCI 2 cells 
through EGR can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over 
tifty-told induction of SEAP is typically seen in the positive control wells. SEAP 
assay tlie supernatant acct^ding to Example 18. 

20 

Example 17: High-Throu^^hput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcnption factor activated by a wide 
vancty of agents including the intlammatory cytokines lL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombm. 

25 and by expression of certain viraJ gene products. As a transcription factor. NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulaied conditions. NF- KB is retained in the cytoplasm with 1-KB 

30 (Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
iienes. Target genes activated by NF- KB include IL 2, lL-6. G\TCSF. ICAM-1 and 
cla.ss 1 MHC. 

Due to Its central role and ability to respond to a range of stimuli, rcponcr 
35 constructs utilizing the NF-KB promoter element are used to screen the supematants 
produced in Example 12. Activators oi inhibitors of NF-KB would he useful in 
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ttcanne disease^. Foi example. inUihitois of NF-KR could Ix^ u>ed to tteat those 
diseases related to the aeute oi ehioinc aeiivation ot NF-KB. such as ihcuniaioid 
uilhnus 

lo constaici a \ccior concaining die NF-KB promoter clement, a FCR bu^ed 
5 s:raicg\' is employed. The upstream prmier con tarns tour tandem copies of the NF- 
KB binding Mie i GGGG ACTTTCCC i fSFQ ID NO: 1 1). 18 hp of sequence 
c(Mr.piomentar>' to the end of the SV H) early pronu^ter sequence, and is tlanked 
ith an Xhoi site: 

S' GC GGCClCGAGGGGACd I'lCCCGGGGACId rCCGGGGACi riCCGGGA 
10 CTTTCCA'rCCI GCCATC rCAA'I 'l AG:3' iSFQ ID NO: 12) 

The downstream primer is complemcntar>' to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5" GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SFQ IDNO:7) 

PGR ai7iplification is pei formed usin^ the SV U) pr<Mnoter template piesent in 

15 itic pB -gal:[>roinoter plasmid obtained fiom Clontech. The resiilung PGR fragment is 
digeNted with Xhol and Hnid 111 arid Mibduiied into BLSK2- (Stratagene) 
Sequencing with the T7 and 13 prmiers confirms the insert contains the following 
sequence- 
s' :CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 

20 ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 
CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTr:3" (SHQ ID NO: 13) 

25 Next, replace the SV40 mirumal promoter clement present in the pSBAP2- 

promolcr plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable maminalian cell bnes, the NF-KB/SV40/SEAP 

30 cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and insened into a vector containing neomycin resistance. 
Particularly, the Nr-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech). 
replacing the GFP gene, after restricting pGFP- 1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkal T cells are 

35 created and maintained according to the protocol described in Example 14. Similarly, 
the method for assaying supematants with these stable Jurkal T-cells is also described 
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in Example i4, A> a posnivc control, exogenous TNF aipha (0.1.1. 10 ng) ls added 
lo weils 119, illO. and II 1 i . with a 5-10 told activdtion typically observed. 

FA;)mple 18: Assay for SRAP Activity 

5 A^ a icponei molecule lor the as^av^ described in Lxaaiples 14-17, .SFAP 

acUMlv lb assayed using the I'lopix Phospho-lighl Ku {L jA. BF-4(*0) according die 
tv>llowing general procedure. Ihc ^Iropix Phospho-light Kit supplies the Ddution. 
Assay, and Reaction BurYcrs used below. 

Prime a dispenser wMth the 2,5x Dilution Buffer and dispense 15 ul of 2.5.\ 
!() diltition huftei mio Opii[)iales containing .VS ui ot a supernatant. Seal the plates with a 
plastic sealer <ind incubate at bS degree C lor 30 nun. Separate liie Oplipiates to avoid 
uncNcn Heating. 

Cool the samples to room temperature tor 15 minutes. Hmpty the dispenser 
and prime with the Assay Butter. Add 50 nil Assay Butter and incubate ai room 

15 temperature 5 mm. Fmpty the dispenser and prune with the Reaction Buffer (.see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
nnnutcv. Since the intensity of tlie chemiluminescent signal is time dependent, and it 
takes about 10 nunutes to read 5 plates on luminometet. one should treat 5 plates at 
each tune and start the second set 10 minutes later. 

20 Read the relative light unit in the luminometer Set H12 as blank, and pnni 

the results. An increase in chcmilumincsccncc indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (mh 
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Example 19: High-Throughput Screening Assay Identifying Chan>{es 
in Small Molecule Concf ntration and Membrane Permeability 

Binding of a ligand lo a receptor is known to alter intracellular Jcvcis of ^mall 
5 molecules, such a.s caicium, potassium, .sodium, and pii. as well as alter membrane 
potential. These alterations can be measured m an assay to identify supematants 
which bind to receptors of a particular cell. Although the following protocol describes 
an assay for calcium, this protocol can easily be modified to detect changes m 
potassium, sodium, pH, membrane potential, or any other small molecule which is 
10 detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader C'FLIPR'') to 
measure changes in tluoresccnt molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule delecting a small molecule can he used 
instead of the calcium fluorescent molecule, fluo-3, used here. 
15 For adherent cells, seed the cells at 10.000 -20,000 cells/well in a Co-star 

black 96-well plate with clear bottom. The plate is incubated in a CO, incubator for 20 
hours. The adherent cells arc washed two times in Diotek washer with 200 ul of 
IIBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock soluiioii of 1 mg/ml tlu()-3 is made in 10% pluronic acid DMSO To 
2(1 load the cells with nuo-3. 50 ul of I 2 ug/ml lluo-3 ;s added to each well. The plate is 
incubated at 37 degree C in a CO. incubator for 60 min. The plate is washed four 
times in the Biotek washer with IIBSS leaving 100 ul of buffer. 
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Foi riuii-iidhcrcm cells, Uie ccil^ arc spun down from culture media. Ceiis are 
re->usperidcd lo 2ox 10' ccll^/rni with HBSS m a 50-nil conical tube 4 ul of 1 mc/ml 
tluo-.^ solution in lO^f pJuronic ac:d DMSO is added to each ml of cell suspension, 
rhe lubc IS then placed m a 37 degree C water narh for 3(V()0 inin. The celi-. are 
5 washed twice wuh IIHSS. resuspended ro 1\1()^ cells/ml, and dis[)enscd into a 
microplate. 100 iil/we!l The piate is ceiuniuged at IMOO rpni lor 5 mm. I'he piate is 
rl^.en wasiied once in Denley CcllWash with 2()(} uL followed by an aspiration step to 
J Oi) ul final volume. 

For a non-cell based assay, each well contains a Huorcscent molecule, such as 
lU nuo-3. The supernatant is added lo the well, and a change in fluorescence is tletected 
To measuie the lluoiescence of iiUiaceiiular caicium. the FLIPR is set tor the 
follov.ing p.irameters: \ \ ) System gam is nn) hUt.) mW : i2) Exposure time is (J. 4 
sect>nLl; (3) Camera F/stop is F/2; <4) hxcilation is 4S8 nm; (5) Emission is 530 nm; 
and (h) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
15 extracellular signaling event caused by the a molecule, either CRCGCL or a molecule 

induced by CRCGCF. which has resulted m an increase m the intracellular Ca"*""*^ 
concentration. 

F:\ample 20: Hit^h-Throii^hput Screening Assay Identifying Tyrosine 
20 Kinase Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF. FGF. EOF, NGF, HGF and Insulin receptor 

25 subfamilies In addition there ;ire a kirge family of RPTKs for which the 
corresponding ligand is unknown, Ligands for RPTKs include mainly secreted small 
proteins, but also membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves iigand-mediated receptor 
dimcnzation, resulting in transphosphor^Iation of tlie receptor subunits and activation 

30 of the cytoplasmic tyrosine kinases. Tlie cytoplasmic tyrosine kinases mcludc 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn. fyni 
and non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins. Interferons, GM-CSF, and Leptm). 

Because of the wide range ol known lactors capable of stimulating tyrosine 
kinase activity, identifying whether CRCGCL or a molecule induced by CRCGCL is 
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^■;ip;il>lc ol aLlivalirig tvrusine tunuNC >ignal transduction pathways is ot interest. 
I'lierclurc, ttie iolluvving proicKol u JcMgned to :dcniilv such molecules capable ot 
acii\ ating the tyroiiinc kinase signal transduction pathways. 

Seed target ceils (e.g.. primary keraimocytcsi at a density of appio.ximately 
25.000 cells per well in a 9h well Loprodync Silent Screen Platen purcliased trom 
Xal^^e Nunc [\aperville, II. i The plates are sterilized with two R) minute rinses vvitli 
ifH^r tttiainM. rinsed wiih water and dried ovemigtit. Some piales arc coated lor 2 hr 
with 100 nil ol cell culture grade type 1 collagen (50 mg/ml). gelatin (2^ ) or 
polyiysinc (50 mg/ml). .dl ol which can be purchased irom Sigma Chemicals (St. 
Louis. MO) or lO'l Vlairigei purchased Irom Becton Dickinson ^ Bedford. MA ), or 
wall scium. nri>ed witli PBS and .stoied al 4 degree C Cell growth on ttiese jilates is 
assayed by seeding 5,0(K) celK/weii in growtii mediun) and indirect uuantualion of ceil 
nuinbei Ifirough use of alatnarBkie as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) alter 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bcdlord.MA) are used to cover the Loprodync Siicnt Screen 
Plates balcon Microtcst 111 cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodync plates (2().000/200ml/well) and cultured overnight m complete medium. 
Cells are quiesced by incubation in semm^free basal medium for 24 lir. After 5-20 
minutes treatment with EOF {60ng/ml) or 50 ul of the supernatant produced in 
Exiunple 12, the medium was removed and 100 mJ of extraction buffer ((20 mM 
HHPHS pH 7.5, 0.15 M NaCI, \% Triton X-100, 0.1% SOS, 2 mM Na3V04, 2 
mM Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Bochcringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotatmg shaker for 5 minutes at 4^C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on icc. 
To obtain extracts clarified by centrifugation, the content of each well, after detergent 
solubihzation for 5 minutes, is removed and centrifuged for 15 minutes at 4 degree C 
at 16,(X)0 X g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kmase activity are known, one method is described 
here 
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Generally, inc tyrosine kinase acuvity ot a supernatant is evaluated bv 
dctemuning us ability to phosphorylate a tvrosine residue on a ^pecitic substrate (a 
biotinyiared peptide I. Biotinylated peptides that can be used tor this purpose inelude 
PSKl ieorrespondine to amino acids fi-IO of the cell division kinase cdc2 -p34) and 
fVSK2 (cc^nc^pondlnt: to aiiuno acids 1-17 of gaslrwi). BoUi peptides .ue subsUales 
l(M 1 lan^e ot tyrosine kuiases and are available Iroin Boehnngcr Mannheim. 

i lie tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATPAIgi- i5mM 
ATPz-SOniM MuChi, then Hhi\ n[ "^x Assay Buller UdmM inud^iy.ole hydrochloride, 
10 p\r ^. 40 mM beta-glycerophosphate. ImM CGTA. lOOmM MgC!2. 5 mM MnCh 
0.> ing,''ml BSA i. Ihen 5ul of Sodium Vanadate( ImM), and then 5ul ot" water. Mix 
liie compt>nenis gently and pre incubate the reaction mix at 30 degree C for 2 mm. 
Initial the reaction by adding lOul ot the control enzyme or the tlltered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ui of 
1 5 1 20mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 u! aliquot of le action 
mixture to a microtiter plate (MTP) module and incubating at 37 degree C for 20 mm. 
This allows the streptavadin coated Ob well plate to associate with the biotinylated 
peptide. Wash tlie MTP module with 300ulAvell of PBS four times. Next add 75 ul 
20 of anti-phospotyrosine antibody conjugated to horse radish pcroxidasc(anti-P-Tyr- 
POD(0.5u/ml)) to each well and incubate at 37 degree C for one hour. Wash the well 
as above. 

Next add iOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 mm). Measure the 
25 absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and retlects the level of 
tyrosme kinase activity. 

Example 21: High-Throughput Screening Assav Identifying 
30 Phosphorylation Activity 

As a potentied iiltemalive and/or compliment to the assay of protein tyrosine 
kinase activity described m Example 20, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosme 
35 ph(rsphor> lation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf. JNK, p38 MAP. Map kinase kinase (MEK). MEK kinase. 
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Sic. Mu>clt; specific kitiLi>c (MuSKi, IRAK. Ice. and Janus, as wcil as any other 
phosphusenne, piiosphol> rosine. or phuspholhrconmc molecule, can he iletecled bv 
suhstituiing these molecu^e^ tor Erk-l or Erk-2 in the following assay. 

Specifically, assay plates are made by coating ihc wells oi a 96-weli ELISA 
plate with 0.1ml of protein G { lug/ml) for 2 hr ar rtx^m temp. (RT) The plates are 
rhen rinsed with PRS nnd blocked with RSA/PRS tor 1 hr at RT. Tlie protein G 
[ilales are Itien (reated with 2 conunereiid monoclonal antibodies { RMJng/well ) against 
hrk^l and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology >. ilo detect other 
riioleculcs. this >tcp can ea.^ily be modified by substituting a monoclonal antibody 
detecting any of the above described molecules.) After 3-5 rin.ses with PBS, the 
plates aie stored at 4 degree C until use. 

A-13 1 cells are seeded at 20,()nOAveii in a Qfy-well Loprodyne filterplate and 
cuiiuied (n ermght in grow til medium. The cells are tiien starved for 48 hr in basal 
medium (DVIEM) and then treated vwtti EGF <6ng/wcll) or 50 ui ot the supcmatants 
obtained in Example 12 for 5-20 minutes. The cells arc then solubilizcd and extracts 
tiltercd directly into the assay plate. 

After incubation with the extract for 1 hr at RT. the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody i lug/inl) which specifically tecogni/cs the phosphorylated epitope of the 
Erk-l and Erk-2 kinases (1 hr at RT) This antibody is biotinylated by standard 
procedures. The bound poiyclonai anubody is then quantitaled by successive 
incubations with Huropium-streptavidin and Europium fluorescence enhancing reagent 
m the Wallac DELFIA mstrumenl (time -resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphory lation by CRCGCL or a 
molecule induced by CRCGCL. 

Example 22: Method of Determining Alterations in the CRCGCL Gene 

RNA isolated from entire families or individual patients presenting with a 
phcnotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the ait. (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
in SEQ ID NO:l. Suggested PGR conditions consist of 35 cycles ai 95 degree C for 
30 Ncconds; 60-120 seconds at 52-58 degree C; and 60-120 seconds at 70 degree C. 
using buffer solutions described in Sidransky, D.. et al.. Science 252:706 ( 199 1 ). 
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PCR products arc then sequenced using primers labeled at their 5' end with T4 
polynucleoiidc kinase. employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-e\on borders of selected exons o\' CRCGCL is also 
deiennined and genomic PCR products analyzed to conTirm the results PCR 
5 products harboring su>pccted mutations in CRCGCL i> then cloned and seuueiiced lo 
v.iluiare the results ^^t the duect sequencing. 

PCR prociucis oi CRCGCL .ire cloned into T-tuiled vectors as described m 
Hohon, 1,A. and Graham, MAV.. Nucleic Acids Research. 19:1156 (1991} and 
sequenced with polymerase i United States Biochemical). AtYected individuals are 
10 ideniiried by mutations in CRCGCL not present in uiialTected intiivuiuats. 

Genoimc leairaiigemeiits are also observed as a method ol delenmniniz 
alterations in ihe CRCGCL gene Genomic clones isolated accoruing to Example 2 
aie luck-transiated wiili digoxigenindeoxy -undine ^'-triphosphate ( Boehringcr 
Nhinheim), and FISH performed as described in Johnson. Cg. el al.. Methods Cell 
15 Biol, 35:73-99 ( 1991 i. Hybridization with the labeled probe is carried out usmii a 
vast excess ot human cot- 1 DNA for specific hybridization to the CRCGCL genomic 
locus. 

Chromosomes are eounterstained with 4,6-diamino-2-pheny hdole and 
propidium iodide, producing a combination of C and R-bands. y\Jigned images [or 

20 precise mapping are obtained using <i tripie-band filter set (Chroma Technology. 
Brattleboro, VT) in combmation with a cooled charge-coupled device camera 
iPttotornelrics, Tucson, AZ) and variable excitation wavelength filters. (Johnson, Cv. 
et ah. Genet. Anal. Tech. AppL, 8:75 (1991).) Image collection, analysis and 
chromosomal fraciionaJ length measurements are performed using the ISee Graphical 

25 Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region of CRCGCL (hybridized by tiie probe) are identified as insertions, 
deletions, and translocations. These CRCGCL alterations are used as a diagnostic 
marker for an associated disease. 



30 Example 23: Method of Detecting Abnormal Levels of CRCGCL in a 
Biological Sample 

CRCGCL polypeptides can be detected in a biological sample, and if an 
increased or decreased level ol CRCGCL is detected, this polypeptide is a marker for 
a particular phenotypc, Methods of detection are numerous, and thus, it is understoo<i 
35 that one skilled in the an can modify the foilovvmg assay to fit their pailicular needs. 

For example, antibody-sandwich ELISAs ;ire used to detect CRCGCL in a 
sample, preferably a biological sample Wells ot a microtiter plate arc coated with 
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specific antibodies to CRCGCL. at a nnal concentraiion of 0.2 to 10 ug/mi. The 
aniibodies are eilhcr rnonoclonai or ptMvclonai antl are produced bv the method 
described in Example 11. The wells are bl(Kked so that non-specific binding of 
rRCGCL to tne well is reduced 

riK' ct)aled uells .ae Llien incubated ioi > 1 ru)urs at Kl" with a >aiiiple 
cuniairung CRCGCL, Preleranly. serial dilutions ot the sample should be used to 
\alidaie results. The plate^ arc then washed three times with deionized or diMiUed 
water to remove unbounded CRCGCL. 

Next. 50 ul or Npecitic antiKxiv-alk.jline phosphatasL- conjugate, ai a 

10 concealiation ot 25-4()0 ng. is .idtletl and incubated lor 2 hours at room temperaUire. 
1 lie plates are again washed inree imies with deioni/ed or distilled water to rcmo\'e 
unbounded conjugate. 

Add 75 ul or 4-methylumbcilifcr>i phosphate iMUP) or p-nitrophenyl 
phosphate {NPPl substrate solution in each well and incubate I hour at room 

15 temperature. Measure the reaction by a microtiter plate reader, Prepare a standard 
curve, using serial dilutions of a control sample, and plot CRCGCL polypeptide 
concentration on the X-axis tlog scalei and tluorcscence or absorhance (it the Y-axis 
(linear scale). Interpolate the concentration ol llie CRCGCL in the sample using the 
standard curve. 

20 

Example 24: Formulating a Polypeptide 

The CRCGCL composiiion will be formulated and dosed in a fashion 
consistent with good medical practice, taking into account the clinical condition of the 
individual patient (especially the side effects of treatment with the CRCGCL 

25 polypeptide alone), the site of delivery, the method of administration, the scheduling 
of adnunistration, and other factors known to practitioners. The "effective amount" 
tor purposes herein is thus determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of 
CRCGCL administered parenteraily per dose will be in the range of about lug/kg/day 

30 to 10 mg/kg/day of patient body weight, although, as noted above, this will be subject 
to therapeutic discretion. Mure preferably, this dose is at least 0.01 mg/kg/day. and 
most preferably for humans between about 0.01 and I mg/kg/day for the hormone. If 
given continuously, CRCGCL is typically administered at a dose rate of about 1 
ug/kg/hour to about 50 ug/lcg/hour, either by 1-4 injections per dav or by continuous 

35 subcutaneous infusions, for example, using a nnini-pump. :\n intravenous bag 
solution may also be employed. The length of treatment needed to observe changes 
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aiul !he inreiva] rollovMiiL! IrtaUneiU iui lespoiises lo occur ai^pcurs lo vary depending 
on the uesiitr J eifeci. 

Pharmaceutical compositions containing CRCGCL arc administered orallv. 
icctJly. parcntcraliy, intracistcmaliy. iniravaginaliy. inirapcruoncaliv. lopicaiiv > a^ by 
5 powjcrs, ointments, gels, drops or transdermal patch), bucally. or as an oral or nasai 
vprav Pharmaceuncailv acceptable earner' retcrs \o a non-toxic soitd, seniisohd t^r 
Ikjiiid rllle;, diluent, encapsulating material or lotinuiauon auxiliai-y oi any type, llie 
term "[xirenteral ' as used herein relers to inodeN of administration which include 
intravenous, intramuscu]ai\ intraperuoneal, intrastcmal, subcutaneous and 
10 intraarticular injection and infusion. 

CRCGCL is also suitably adininistcied by sustaincd-ielease systems. Suitable 
examples or" sustamed-reiease compositions include semi-permeable polymer matrices 
in [he form of shaped anicles. e.g., films, or tiurocapsuies. Sustained-release 
matnces include polylactides (U.S. Pat, No. 3,773,919, EP 58.481). copolymers of 

15 L glutanuc acid and ganima-ethyl-L-glutamate (Sidman. U. ct al.. Biopolymcrs 
22:547-356 (1983)), poly (2- hydro.xyethyi melhaciylate) I'R. Langer et al., J. 
Biomed. Maier. Res. 15:167-277 (1981). and R. Langer. Chem. Tech. 12:98-105 
f 1982)), ethylene vmyl acetate <R. Langer ci al.) or poly-D- {-)-3-hydroxybutyric acid 
(EP 133,988). Sustained-release compositions also include liposomally entrapped 

20 CRCGCL polypeptides. Liposomes containing the CRCGCL are prepared by 
methods known perse: DE 3,218,121: Epstein et al., Proc. Natl. Acad. Sci. USA 
82,3688-3692 (1985); Hwang et al., Proc. Natl. Acad. Sci. USA 77:4030-4034 
(1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; Japanese Pat. 
Appl. 83-118008; U.S. Pat. Nos. 4.485,045 and 4,544,545; and EP 102,324. 

25 Ordinarily, the liposomes are of the small (about 200-800 Angstroms) unilamellar type 
in which the lipid content is greater than about 30 rnoL percent cholesterol, the 
selected proportion being adjusted for the optimal secreted polypeptide therapy. 

For parenteral adininistratjon, in one embodiment, CRCGCL is formulated 
generally by mixing it at the desired degree ot purity, in a unit dosage injectable form 

30 (solution, suspx;nsion, or emulsion), with a pharmaccutically acceptable carrier, i.e., 
one that is non-toxic to recipients at the dosages and concentrations employed and is 
compatible with other ingredients of the formulation. For example, the formulation 
pieteiably dues not include oxidizing agents and other compounds that are known to 
be deleterious to polypeptides. 

35 Generally, the formulations aie prepared by contacting CRCGCL uniformly 

and intimately with liquid carriers or finely divided solid carriers or both. Then, it 
necessary, the product is shaped into the desired formulation Preferably the carrier is 
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a parcmcrai carrier, more preterabiy a solution that is isotonic with the blood of the 
recipient. Examples of such earner vehicles include water, saline. Ringer < stMution. 
and dextrose st^lution. Non-aqueous vehicles such as tlxed oils and ethvl olcatc arc 
al>o useful he rem, as well as lipi.^somcs 
> I lie c^uTiei NUilabK contains ninun- atnounls ot additivo such as >ub^Lances 

liiat enhance isoloiuciiy and chemical stability. Such matenal.s arc non-loxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their sails: 
antioxidants >uch as ascorbic acid, low molecular weight (less than about ten lesiduesi 

10 polypeptides, e.g.. poiyarginine or tnpeptides: proteins, such as ^eruIIl albuitiin, 
gelatin, or imniunogiobuiin>; hyurophilic polymers such as polyvmyipyiTolidonc: 
airuno acids, such as glycine, giutanuc acid, a.>partic acid, or argininc; 
monosaccharides, disacchandcs, and other c;irbohydraies including cellulose or its 
derivatives, glucose, manose, or dextrins; chelating agents such as EDTA: sugar 

15 alcohols such as mannitol or sorbitol; counterions such as sodium; and/tir iK^nionic 
surfactants such as polysorbales, poloxamers. or PEG 

CRCGCL IS typically formulated m such vehicles at a concentration of about 
0. I mg/ml to MX) mg/mi. preferably 1-10 mg/ml. at a pH of about 3 to H. It will be 
understood that the use of cenain of the foregoing cxcipicnts, earners, or stabilizers 

20 will result in the formation of polypeptide salts. 

CRCGCL used for therapeutic administration can be stenle. Sterility is readily 
accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutic polypeptide compo.sitions generally are placed into a 
container having a sterile access poa, for example, an intravenous solution bag or vial 

25 having a stopper pierceable by a hypodermic injection needle. 

CRCGCL p>olypeptides ordinarily will be stored in unit or multi-dose 
containers, for example, sealed ampoules or vials, as an aqueous solution or as a 
lyophilizcd formulation for reconstitution. As an example of a lyophilized 
formulation, 10-ml vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous 

30 CRCGCL polypeptide solution, and the resulting mixture is lyophilized. The infusion 
solution IS prepared by reconstituting the lyophilized CRCGCL polypepnde using 
bacLeriostatic Water- for-Injcction. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 

35 compositions of the invention. A.s^ociated with such conlainens) can oe a notice m the 
form prescnbed by a governmental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, which notice reHects approval by the agency 
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oi iiianuraclLirt. use or sale lor liuinan adiiunisLraliun. in ..cJJiuun, CRCGCL n\a\ l>e 
employed in coniuneuon with oiher inerapeulie compounds. 

Lxample 25: Method of Treating Decreased Levels of CRCGCL 

5 The present inventit^n relates to a method tortreatme an individual in need of a 

oeei eased le\el ot CRrdrL activitv m the hodv eonipn sing, adminisfermr To sueh .in 
individual a eornp(isiU(ui l on^/pnsui^ a tnerapeulieally cUeetive aniouni ci CRCCiCL 
antagonist, Preteired antagonists tor use in the present invention cire CRCGCL- 
s pec 1 lie antibodies. 

K) Moreover, u will be appreciated that conditions caused by a decrease in the 

siandaid or iionual expression level of CRCGCL m an individual can be treated bv 
administering CRCGCL, preterabiy in the secreted form. Thus, the invention also 
provides a method ol' treatment of an individual in need of an mcreaseti level of 
CRCGCL polypeptide cotnprising' adrmnistermg to such an individual a 

15 phaniiaccuticai composition comprising an amount of CRCGCL to incrca.sc the 
activity level oi CRCGCL in such an individual. 

F-or example, a patient with decreased levels of CRCGCL polypeptide receives 
a daily dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, 
the polypeptide is in the secreted fonn. The exact details of the dosing scheme, based 

20 on administration and formulation, are provided in Fxample 24. 

Example 26: Method of Treating Increas»ed Levels of CRCGCL 

The present invention also relates to a method for treating an mdividual in need 
of an increased level of CRCGCL activity in the body comprising administering to 

25 such an individual a composition compnsing a therapeutically effective amount of 
CRCGCL or an agonist thereof. 

Antisense technology is used to inlubit production of CRCGCL. This 
technology is one example of a method of decreasing levels of CRCGCL polypeptide, 
preferably a secreted form, due to a variety of etiologies, such as cancer. 

30 For example, a patient diagnosed with abnormally increased levels of 

CRCGCL is administered intravenously antisense polynucleotides at 0.5, 1.0. 1.5, 
2.0 and 3.0 mg/kg day for 21 days. This treaunent is repeated after a 7-day rest 
period if the treatment was well tolerated. I'he iormulaUon of the antisense 
polynucleotide is provided m Example 24. 

35 
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Example 27: Method of Treatment Using Gene Therapy • Ex Vivo 

One method of gene therapy tr:inspljnt.s fihrobiasts, which are capaole of 
cxpressinL' CRCGCL polypeptides, onto a patient. Cienerailv. fibrohtasts are obtained 
fn>iii a subiect [>y skin biopsy. The ieMiit;n^ i issue is placed in (issue -culture nieaiun; 
5 and >epaialed in:o Miiall pieces. Sniad c[iank> ol the tissue .ue placed on uel 
-Lirface oi a tissue cLiiture flask, approxunalely ten pieces are placed in each. lla.-^k. 
The llask is turned upside down, closed tig hi and left at room temperature over night. 
Arter 24 hours at room temperature, the tlask is invcned and the chunks of tissue 
leniain fixed to tlie bottom of the tlask and iresh media (e.g.. flanVs Fl 2 media, with 
n WY/r FRS. (>eruci]lin and sireptoinycin ) is added The tlasks are then incubated :il 37 
degree C lor appro.Kinialeiy one week. 

At ihi^ lime. Iresh media is added and ^ubsc^ucntly changed cvcit several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger ilasks. 
5 pMV-7 ( Kirschmeicr, PT. et al., DNA. 7:219-25 il98Ki), Hanked by the 

long terminal repeats of the Moloney murine sarcoma virus, is digested with EcoR] 
and Hindlll and subsequently treated with calf intestinal phosphatase The linear 
vector is fractjonated on agarose gel and purified, using glass beads. 

1 he cDNA encodmg CRCGCL can be amplified using PCR primers which 
0 correspond to the 5 iind 3' end sequences rcspecuvely as set forth in Example 1. 
Preferably, the 5' primer contains an EcoRI site and the 3' primer includes a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 
amplified EcoRl and Hindlll fragment are added together, in the presence of T4 DNA 
iiga.se. The resulting mixture is maintained under conditions appropriate for ligation 
5 of the two fragments. The ligation mixture is then used to transform bacteria HB 101, 
which are then plated onto agar contammg kanamycin for the purpose of confirming 
that the vector contains properly inserted CRCGCL. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulhecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS). penicillin and streptomycin. The MSV vector contaming the 
CRCGCL gene is then added to the media and the packaging cells transduced with the 
vector. The packaging cells now produce infectious viral panicles containing the 
CRCGCL gene(the packaging cells are now referred to a5 producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is hiirvested from a 10 cm plate of conllueni producer ceils. Tlie spent media, 
containing the infectious viral particles, is filtered through a miUipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
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removed trom a sub-conlluent plate of fibrobla>is and quickly replaced with the media 
tVoin the producer cells. This media is removed and replaced with fresh media ft' the 
titer of virus is hieh, ihen vinuallv all fibroblasts will be intcctcd and no selection is 
ici]uued. It the titer is vcr\ low. tlicn it is iiecessarv to use a reliovirai vector that has 
> a sLdcctablc^ maikci. such as neo oi ius. Once U\c librobiasts iiave been eii'icicniK 
infected, the fibroblasts aie analyzed to deicnnine whether CRCGCL protein is 
pioauced. 

The cnLTineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cvlodex 3 iniciocaiiiei beads. 

10 

Kxampio 28: (ienc Thcrapv Usin^ Kndogenous CKCCtCL (jene 

Another method or gene therapy according lo the present invention involves 
opcrably associating the endogenous CRCGCL sequence with a promoter via 
homologous recombination as described, for example, in U.S. Patent No. 5.641.670, 

15 issued June 24. 1997: International Pubhcation No WO 96/29411. published 
September 26. 1996: International Publication No, WO 94/12650, published August 
4, 1994: Koiier rv/., Pnu Nail. Acad Set. USA <V6:8932-8935 (1989); and Zijistra 
ci ill , Xainre i-/2;435-438 (1989) This nietht)d involves the activaUon of a gene 
which IS present in the target cells, but which is not expressed in the cells, or is 

20 expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5 non-coding sequence of endogenous 
CRCGCL, flanking the promoter. The targedng sequence will be sufficiently near 
the 5' end of CRCGCL so the promoter will be operabiy linked to the endogenous 

25 sequence upon homologous recombmation. The promoter and the targeting sequences 
can be amplified usmg PCR. Preferably, the amplified promoter contains distinct 
restriction enzyme sues on the 5' and 3 ends. Preferably, the 3' end of the first 
targeting sequence contains the same restriction enzyme site as the 5' end of the 
amplified promoter and the 5' end of the second targeting sequence contains the same 

30 restriction site as the 3' end of the amplified promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropnate restriction enzymes and subsequently treated with calf intestinai 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 

35 cunditions appropriate for ligation of the two iragments. The cunsUnct is size 
iractionated on an agarose gel then purified by phenol extraction and cthanoJ 
precipitation. 
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In this Example, the polynucleotide constructs aic administered as naked 
polynucleotides via eiectroporation. However, the polynucleotide constructs may also 
be administered with tianslection-facilirating agents, such as lipt^somes, viral 
scqucnLL's. vmil particles, precipitating agents, eic Such methods? ol deli\cry .ue 
5 kn(,)wn m the art. 

Once the cells arc transfectcd, homologous recombination will take place 
whicn resuhs m the promoter being operably linked to the endogenous CRCGCL 
sequence. This results in the expression of CRCGCL in the cell. Expression may he 
delected l)v tnuiiunologic;il staining, ^)i ,iiiy ullici method known ii^ the art. 

10 Fibroblasts are obtained irom a subject by skin biopsy. The resulting tissue is 

placed in DiVLtVl + lOSr tetai caJt serum, hxponentiaiiy growing or early stationary 
phase tibroblasts arc irypsinizcd and rinsed rrom the plastic surface with nutrient 
medium. An aliquot ofihe cell suspension is removed tor counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 

15 resuspended in 5 ml of eiectroporation hutTer (20 niM HRPFS pH 7.3. 137 mM 
NaCi. 5 niM KCl, 0.7 niM Nj. HPO., 6 mM dextrose). The cells ate recentrituged, 
the supernatant aspirated, and the ceils resuspended in eiectroporation butYer 
containing 1 rng/ml aceiylated bovine serum albumin. The final cell suspension 
contains approximately 3X10" cells/ml. hlectroporalion should be performed 

20 immediately following rc suspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a piasmid for targeting to the CRCGCL locus, plasmid pUC18 (MBI 
Fermentas, Amherst, NY) is digested with Hindlll. The CMV promoter is amphfied 
by PCR with an Xbal site on the 5' end and a BamHI site on the 3'end. Two 

25 CRCGCL non-coding sequences are amplihed via PCR: one CRCGCL non-coding 
sequence (CRCGCL tragment I) is amplified with a Hindlll site at the 5' end and an 
Xbasite at the 3'end: the other CRCGCL non-codmg sequence (CRCGCL fragment 
2) is amplified with a BamHI site at the 5'end and a Hindlll site at the 3'end. The 
CMV promoter and CRCGCL fragments are digested with the appropriate en/ymes 

30 {CMV promoter - Xbal and BamHI; CRCGCL fragment 1 - XbaL CRCGCL 
fragment 2 - BamHI) and ligated together. The resulting ligation product is digested 
with Hindin, and ligated with the Hindlll-digested pUC18 plasnud. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Rio-Rad) The final DNA concentration iS generally at least 120 ^ig/ml. 0.5 ml of the 

35 cell suspension ^containing approximately L5.X10'' cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Eiectroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
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960 uF cind 250-300 V, respectively. As volcagc increases, ceil survival decrease^, 
but ihc percentage ol surviving ceils that stably incorporate the introduced DNA into 
their genome increaso dramatically. Given these parameters, a pulse time ot' 
appro.ximately 14-20 mSec should be (observed. 
5 Clectroporatcd cells are maintained at looin temperature lor approximately 5 

tnin. and the con to [its nt the cuvette are t:ien gently removed with a sterile trans I er 
pipette. The cells .ue added ciirecrly to 10 ml ot prcwarmcd nutrient media iDMEM 
with [5^v cult serum) m a 10 cm dish and incubated at 37 degree C, The following 
day. the media i> aspirated and replaced with 10 ml of fresh media and incubated for a 
10 funher 16-24 hours. 

The engirieeretl fibronlasts aie then injected into the host, either alone or after 
having been grown to conHuence on cytode.\ 3 microciimer beads. The fibroblasts 
tuiw produce the protein product. I he fibroblasts can then be introduced into a patient 
as described above. 

15 

Exa mple 29: Method of Treatment Using Genu Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA. and antisense DNA or RNA) 

20 CRCGCL sequences into an animal to increase or decrease the expression of the 
CRCGCL polypeptide. Tfie CRCGCL polynucleotide may be operaiively hnked to a 
promoter or any other genetic elements necessary for the expression of the CRCGCL 
polypeptide by the target tissue. Such gene therapy and delivery techniques and 
methods are known in the art, see, for example, WO90/11092, W098/11779: U.S. 

25 Patent NO. 5693622. 5705151, 5580859; Tabata H. et al. (1997) Cardiovasc. Res. 
35(3):470-479. Chao J et al. (1997) Pharmacol. Res. 35(6):5 17-522, Wolff J. A. 
(1997) Neuromuscul. Disord. 7(5):3 14-3 18, Schwartz B. et al. (1996) Gene Ther. 
3(5):405-41L Tsurumi Y. et al. (1996) Circulation 94( 12):328I-3290 (incorporated 
herem by reference). 

30 The CRCGCL polynucleotide constructs may be delivered by any method that 

delivers injectable materials to the cells of an animal, such as, injection into the 
interstitial space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
CRCGCL polynucleotide constructs can be delivered in a pharmaceutically acceptable 
liquid or aqueous carrier, 

35 The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 

free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viraJ particles, liposome formulations, lipofectin or 
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precipitating agents and the like. However, the CRCGCL polynuclcoudes may also 
be delivered m liposome tormulations (such as those taught in Feigner P.L. et al 
■ 19^)5 t Ann. N^' Acad. Sei. 772:126-139 and AhdaJlah B. et al. (1995) Rio). Ceil 
S5( t i; 1 -7 ) which can he prepared by methods well known to those skilled in tiie ait. 
5 [he C'RCXICL polynucleotide vector Loa^irucl.N u>ed in tiie ^ene lhera[n 

[iiethnd are prclerahl> con>iructs that \\ill not integrate into the host genome nor \k\\l 
[hc\ contain sequences that allow lor replication. Any >trong promoter known to 
those skilled in the an can be used ior driving the expression of DNA. Unlike other 
gene therapies techniques, one maior advantage ot introducing naked nucleic .icid 
10 sequences into target cells is the transitory natuie of tiie polyniieleolide synthesis in the 
cL'ils Studies have stiown that rion-repUcatmg DNA sequences can be introduced into 
eeiis 10 provide pioduction of the desired polypeptide lor periods ot up to six months. 

The CRCGCL polynucleotide construct can be delivered to the micrstitial 
space of tissues within the an animal.' including of muscle, skin, brain, lung, liver, 
15 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, 
kidney, gall bladder, stomach, intestine, testis, ovary, uteru.s. rectum, nervous 
system, eye. gland, and connective tissue. Inierstitial space of the tissues comprises 
the intercellular Huid, mucopolysacciiaride matrix among the relicukir fibers of organ 
tissues, elastic fibers in the wails of vessels or chambers, collagen fibers of fibrous 
20 tissues, or that same matrix within connective tissue ensheaihing muscle cells or in the 
lacunae of bone. It is similarly the space occupied by the plasma of the circulation and 
the lymph iluid of the lymphatic channels. Delivery to the interstitial space of muscle 
tissue is preferred for the reasons discussed below. They may be conveniently 
delivered by injection into the tissues comprising these cells. They are preferably 
25 delivered to and expressed in persistent, non-dividing cells which iire differentiated, 
although delivery and expression may be achieved in non-differentiated or less 
completely differentiated cells, such as, for example, stem cells of blood or skin 
fibroblasts. In vivo muscle cells arc particularly competent m their ability to take up 
and express fwlynucleotides. 
30 For the naked CRCGCL polynucleotide injection, an effective dosage amount 

of DNA or RN A will be in the range of from about 0.05 g/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 
20 mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, 
as the artisan of ordinary skill will appreciate, this dosage will vary accordinc^ to the 
35 tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
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adrTiinib,tralion is by tnc parcnicral route of injection into the in:erstuiai space of 
ti>sucs. However, other parcnierui routes may also oc u^ed. such as. inhaiaiion of dn 
aerosol fonnulation pantcularly for dchvciT to iuniis or bronchial tissues, throat or 
tDucous niembrancs o{ the nose In addition, naked CRCGCL poiv nucitrotide 
^ ^ (tn^rnicts can be ticlivciCLl aiteiics dutiuii angioplastv b\ the catheter used m the 
ocednre 

I he dose response effects ot injected CRCGCL polynucleotide in muscle /// 
v/vYi IS determined us roUows. Suitable CRCGCL template DNA for production of 
mRNA coding tor CRCGCL polypeptide is prepared in accordance with a standard 

10 recombinant DNA methodolojjy. The tempiaie ON A, wlucli may be eilher circular or 
imeai. is eilliei used as naked DNA oi complexed widi iipt>somes. Lfie quadriceps 
muscles of nnce are tlien infected wiin various amounts of the template DNA. 

Five to SIX week old female and male BaJb/C mice arc anesthetized by 
intraperitoneal injection with 0.3 mi of 2.5^c Avertin. A L5 cm incision is made on 

15 the anterior thigh, and the quadriceps muscle is directly visualized. The CRCGCL 
template DNA is injected m 0.1 ml of carrier in a i cc syringe through a 27 gauge 
needle over one minute, approximately 0.5 cm from the distal inseiHon site of the 
muscle into the knee and about 0.2 cm deep. A suture is placed over the iniection site 
for future localization, and the skin is closed with stainless steel clips. 

20 After an appropriate incubation time (e.g., 7 days) muscle extracts are 

prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochermcaily stained for CRCGCL protein 
expression. A time course for CRCGCL protein expression may be done in a similar 
fashion except that quadriceps from different mice are harvested at different times. 

25 Persistence of CRCGCL DNA in muscle following iniection may be determined by 
Southern blot analysis after preparing total cellular DNA and HIRT supematants from 
injected and control mice. The results of the above expenmentation in mice can be use 
to extrapolate proper dosages and other treatment parameters in humans and other 
animals using CRCGCL naked DNA. 

30 

Example 30: CRCGCL Transgenic Animals. 

The CRCGCL polypeptides can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to. mice. rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e-. i,' . 
35 baboons, monkeys, and chimpanzees may He used to generate transgenic animah. In a 
specific embodiment, techniques described herein or otherwise known in the an, are 
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used lo express polypcpiiues of the invention m humans, as pan of a gene therapy 
protocol. 

Any technique known in the an may be used to intr(xiLJce the transi:ene (i.e.. 
ptMynucieotides of the invciUioa) iiuo animals ti^ pioduce the founder hues of 
> rranN^enic .uiinuil>. Such icehnajueN inLludc, but aie not iiimled to. proiuicic.u- 
iiucioinjection 'Faleison ct al.. Appl. Microbiol. Biotechnol. 40:691-698 (J994). 
Carvcrct al.. Biotechnology iNY) 1 1: 1263-1270 \ 1993!. Wright el al.. Biotechnology 
(NY' 9:830-834 tl991^ and IIoppc et al.. U.S. Pat. No. 4.873.191 (1989M; 
retrovirus mediated gene transfer into gemi lines {\'^n dcr Putten et al., Proe. Natl 

ID Acad. Sci.. USA 82;() 1 4S-6 1 52 (1985)). blastocysts or embryos; gene targeting m 
emlnyonic stem ceils (Thompson et al.. Cell 36:313-321 {1989)i; eiectroporation of 
cells or embryos (Lo, 1983, iVlol Cell. Biol. 3: 1803- 18 14 { 1983)); introduction of the 
polynucleotides ot the inyention using a gene gun tsee, e.g., Ulmcr et a!.. Science 
259: 1745 ( 1993); introducing nucleic acid constmcis into embryonic pleuripotent stem 

15 ceils and transferring the stem cells back into the blastocy.si; and sperm-mediated gene 
transfer (Lavitrano et al.. Cell 57:717-723 (1989); etc. For a review of such 
techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
( 1989), which is incorporated by reference herein in its entirety. 

Any technique known in the an may be used to produce transgenic clones 

20 containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campeil ci al.. Nature 380:64-66 (1996); Wilmut ct al.. Nature 385:810- 
813 (1997)). 

The present invention provides for transgenic animals that carry the transgene 
25 in all their cells, as well as animals which carry the transgene in some, but not aJl their 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers. e.i^.. head-to-head tandems or 
hcad-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by foUowmg, for example, the teaching of Lasko et 
30 al. (Lasko et ah, Proc. Natl. Acad. Sci. U'SA 89:6232-6236 (1992)). The regulatory 
sequences required for such a celUtype specific acUvaiion will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When it 
IS desired that the polynucleotide transgene be integrated mto the chromosomal site of 
the endogenous gene, gene targeting is preferred. 
35 Briefly, when such a technique is to f)e utilized, yectors containing some 

nucleotide sequences homologous lo the endogenous gene are designed for the 
purpose of integrating, via homologous recombination with chromosomal sequences. 
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into and disrupting ihc function of the nucleotide sequence of the endogenous gene. 
The transgene may also be selectively introduced into a ponicukir cell tvpe, thus 
inactivatmi: the endoizenous irene m onlv that cell tvpe, bv following, for example, the 
Icaciiing of Gu et al. iGu et al.. Science 2()5:l(lV106 (1994)}. The reeulatoiy 
5 sequencer icquired lor sucli a cell-type sf)eeirie maclivuUon will depend upon the 
particular celt type oi interest, and will be apparent to those of skali in the art. 

Once transgenic animals have been generated, the expression ot the 
recombinant gene may be assayed utilizing standard technique^. InitiuJ screening may 
he accc>mplished bv Southern blot analysi> or PCR techniques to analv/e animal 

10 tissues 1(1 verify thai integral ion of the transgene lias taken place. Tlie level ot mRNA 
expression ol the transgene in the tissues oi the transgenic iinimai^ may also be 
assessed using techniques which include, but are not limited to. Northern blot analysis 
of tissue samples obtained trom the animal, in siru hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene -expressing tissue may aJso 

15 he evaluated immunocyiochemicaJly or immunohistochemically using antibodies 
spec i tic for the transgene product. 

Once the founder animals are i^oduced. they may be bred, inbred, outhred, oi 
crossbred to produce colonies of the particuku aminal. Examples of such breeding 
strategies include, but are not limited to; outbreeding of founder animals with more 

20 than one integration site in order to establish separate lines: inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 

25 screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimentaJ mode] of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
30 limited to, animal model systems useful in elaborating the biological function of 
CRCGCL polypeptides, studying conditions and/or disorders associated with aberrant 
CRCGCL expression, and in screening for compounds effective in ameliorating such 
conditions and/or disorders. 



Example 31: CRCGCL Knock-Qut Animals. 

Endogenous CRCGCL gene expression can also be reduced by inactivating or 
"knocking out ' the CRCGCL gene and/or its promoter using targeted homologous 
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rcciunbination \E ^ir, see SiTiithies et al , Nature 3P:2^0-2^-^ \ I985i; Thomas dc 
Capecctu. Cell 51:503-5 12 ( 1^^87): Thoinp^oii et al.. Cell 5:313 321 ( 198*^): each ot 
V. hieii i> incorporated by rclcrence herein in Us entiielv ) For exaniple, a rnulant. non- 
tunctional polynucleotide ot ihc invention lor a complctciy unrelated ON A sequence) 
5 Hanked by DNA homttlogous to the endogenou> polynucleolide sequence i either the 
eod:ne leLrions i)r reL:ulatoiA' re.:ions of the gene) can be used, uith or without a 
^eleclahie inaikei aiiLb'oi a negative selectable marker, lo tianstect ceils that express 
[Polypeptides of ihe invention in vtv/t. In another eniixidnuenl, techniques known in 
the art are used to generate knockouts ni ceils tiial contain. l)ut do not express the ^ene 

10 onntcrest. Insertion of the DNA construct, via targeted homologous recombination, 
resuit^ in tnactivation of the targeted gene. Such approaches are particularly suited in 
teseai'ch and agricultural fields where nioduic aliens to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (^.i,'., see Thomas & 
Capecchi 1 987 and Tliompson 1 989. .\7//;r//). H(^wever this apjiroach can be routinely 

15 adapted h)r use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site m vivo usmg appropriate viral vectors that 
will he apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered to 
express the polypeptides of the invention, or alternatively, that are genetically 

20 engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to tibroblasts, bone marrow cells, blood cells ( e.g. , lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 

25 recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the codmg sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention. 
e.g. , by transduction (using viral vectors, and preferably vectors that integrate the 
iransgene into the cell genome) or translection procedures, including, but not iimited 

30 to, the use of plasmids, cosrmds, YACs. naked DNA, clcctroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the CRCGCL polypeptides The engineered 
ceils which express and preferably secrete the polypeptides of the invention can be 

35 introduced into the patient systenmcally, e.g., in the circulation, or intrapcritoneally. 

Alternatively, the cells can be incorporated into a mauix and implanted in the 
body, e g. , genetically engineered fibroblasts can be implanted as part of a skin graft; 
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i:cneucaily engineered endotheiiJ cells can impianted as pan of a lymphatic nr 
vascular ^^rau, (See. tor exampie, Anderson ct al. V S Patent No. 5 399.349, and 
Mulliiian M Wilson, T.S. Patent No. 5,460,95*-^ each ot winch is mcoiporaled bv 
re 1 ere nee lie rein in Us eniireiv ). 
> Wtien die cells to he adnuniNteied are ncui-auloiog(>u> oi non-MHC compatible 

cells, they can be administered using well known techniques which prevent the 
de\ciopmcnt ot a host immune response against the iiUroduced celis. Toi example, 
the cells may he introduced in an encapsulated toini which, while allowing toi an 
exchange of components with the mmiediale exUaceiiuku enviroinneiit, docs noL allow 

10 the introduced ceiJ.s to be recognized by the host imnuine system. 

K.nock-out animals of the invention have uses which include, but are not 
hnutcd to, animai model systems useful in elaborating the biological tunction of 
CRCGCL polypeptides, studying conditions and/or disorders associated w ith aberrant 
CRCGCL expression, and in screening for compounds effective in amelioiating ^uch 

15 cc^nditions and/or disorders. For example, a knock-our mouse can be made using the 
sequences disclosed as AA008694 and W98372, herein incorporated by reference m 
their entirely. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
20 modifications and variations of the present invention are possible m light of the above 
teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
25 is hereby incorporated herein by reference. Moreover, the sequence listing from the 
priority documents arc herein incorporated by reference. 
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What Is Claimed Is: 



i . An isoKucd nucleic acid ni(Mccule con^pnMng a poi\ nucleoli Jc ha\ing a 
[iiicicoude >ec]uence at lea^l 95'"" identical to a >euuence .selected iroin ihc ^^luup 
^•unsistmi! or 

(ai a jk)i\ [luclcniidf iMHiiicni ul SFO ID NO I iii a pni\ i lucicotide traiziTtent 
ol the cDNA sequence includL-d in ATCC Dc-pusU No 2(}*>64 I oi 2()S>6'^1 : 

(b) a polynucicoiide encoding a polypepiide Iragrnent ol ShQ 11^ NO;- ui the 
cDNA sequence included m ATC(^ Deposit No: 209641 or 209691: 

(CI a polynucleotide encoding a polypeptide domain of SEQ ID NO:2 or the 
cDNA sequence included in ATCC Deposu No: 209r>4l or 209691: 

(d) a polynucleotide encoding a polypeptide epitope of SEQ ^E) NO:2 or the 
cDNA sequence included in A TCC DeposK No: 20^)M \ or 209691; 

(c) a polynucieoudc encoding a polypeptide oi ShQ ID NO: 2 or ttic cDNA 
sequence included in ATCC Deposit No: 209641 or 209691 having biological activuy; 

1 1] a polynucleotide which is a variant of SEQ ID NO: I ; 

(g) a polynucleotide which is an allelic v^iriant of SEQ ID NO: 1; 

(h> a polynucleotide which encodes a species homologue of the SEQ ID 

NO:2: 

(1) a polynucleotide capable of hybridizing under stringent conditions to any 
one ol the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a mature form or a 
secreted protein. 

3. The isolated nucleic acid molecule of claim K wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ED N0:2 01 the coding sequence included in ATCC Deposit No; 
20^64 i or 209691. 



4. The Lsolated nucleic acid molecule of claim i. wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ED N0:1 or 
the cDNA sequence included in ATCC Deposit No; 209641 or 209691. 
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sr.)iit*r:. t* ^^MruMiscs seiiuotUKil njclcot:Jc JelL^ions troin eitrier ihe C-'LTminus or liic 
N-lcrriiinuN. 

^> The isoiateii nucieic mt^iccitlc o\ claim \ ulierein tlie rfjck^Mulc 
-j.juencc compnvCN SL\|LienlMl !TuckM»(;.le dclciu^is hoin eitnei tlie C iLM-niwiiis oi [he 
N -tt^i nlllnj^. 

A KcotHbinani vccioi compnsini: the isolated nucleic acid molecule oi 

claim 1 . 

S. A methi)d ot makmc a reeomhiriant host ceil coinfMiMiig the :sv)iated 
nucleic acid molecule tit claim i 

s*. A recumbinant host cell produced by the method ot claim 9. 

1 0, The recombuiant host cell of claim 9 comprising \ ector sequences. 

II. An isolated polypeptide comprisini: an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO;2 or the encoded sequence included 
in ATCC Deposit No: 20964 1 or 20969 1 : 

(b) a polypeptide fragment of SHQ ID NO:2 or the encoded sequence included 
in A TCC Deposit No: 209641 or 209691 having biological activity: 

(c) a polypeptide domain of SEQ ID N0:2 or the encoded sequence included 
in ATCC Deposit No: 20964 1 or 20969 ! ; 

(d) a polypeptide epitope of SEQ ID NO:2 or the encoded sequence included 
in ATCC Deposit No: 20964 1 or 20969 1 ; 

(e) a mature form of a secreted protein: 
(H a full length secreted protein; 

; a variant of SEQ ID NO:2: 

( h I an allelic v;inant of SEQ ID NO:2: or 

(i a species homologue ot the StQ ID NO: 2. 
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12. The isui.iteii ;>ul\pc{„HidL' cil" Llanii 1 1, vvncrein llic lualuiL* loim or ific 
lull Icaglli ^CL^clL'd piuLein co:i:pri>cb scqucn:iai amino acid dclciion> irorr; eil:icr the 
C ' lL'nnmll^ or die N ie::niniis. 

13 An i>oLaed anlibodv ^hat bind- >neeiricaliv to tne istdaicd r^olvpcptide 
o: oLiHii I 1 . 

14 A ieL{>fi:hina[n host cell dial expresses the isolated polypeptide oi elaini 

1 I 

I J. A metiiod aiakini: an isi>jated [H>ly[!L-[")lide eompi ising. 
(aicultunnL^ the recombinant host ceil of claim 1 i under eondnions sueh that 
said polypeptide is exptessetl: and 

(h) reco\'erini! said polypeplidc. 

16. 1 he polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medicaJ condition 
which comprises admmistering to a mammalian subject a therapeutically effective 
amount ol'the polypeptide of claim 1 1. 

IS. A method fui pieveiituig, Ueadng, or luiiehoraling a niedicul condition 
wtiich compnses adminisienng to a mammalian subject a therapeuncally effective 
amount of the polynucleotide of claim 1 . 

19. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject related to expression or activity of a secreted protein 
comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 

ciajm 1; 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

20. A method ol diagnosing a pathological condition or a susceptibility to a 
pathological condition ir^. a subject related to expression or activity of a secreted protein 
comprising: 
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lai dctcmunmg [he presence or anioun: oi exprcssu^n or 'he pc^iv peptide ot 
claim 1 1 in a biological ^anlpic, 

ib) diagnosing a pathological condition or a NU>ccptibility to a pathological 
conduum ha>ed on the presence or amount cxpresMon of rhe poK pepude, 

- 1 A ineMiod tor idcn^iiymg hiridnig paiUie: (fie polvpeplide (.^t\daiiii 1 I 
compnsmg: 

(a) coniaciing the polypeptide ot claim 1 1 with a binding paitner: and 

(b) dctermmmg whether the binding p.iriner ctTccts an activity ol* tlic 
[xilv pcfnide. 

2 2 The gene corresrionding to tiie cDNA sequence of SEQ \D XO:2 

23. A method ot identity ing an activity m a biological assay, wherein the 
method comprises: 

I a) expressing SHQ ID NO: 1 maceli; 
<b) isolating the Mipernatant: 

ic) detectmg an activity m a biological assay; and 

(d) identifying the protein m the supernatant having the activity, 

24. rhe product produced by the method of claim 23. 
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A' : TTOTTC:^' ;ACC r -TC-JTA'^'JC^^-jA' rcrccr:^; ATC;ACGT"rC A3TACCGGAGCCCCTTC 4 8 J 

c J Y l l y e •/ v Y R s ? r 



4 B i GACAC L^^AG'X^GC AGTCC7WVC AGGAAAATA::CT0.?AACGTCAC0\TAGAAGGCTTGGAT ^ 4 0 
15'" :^ T n A 2 K 5 E T c V T I E G L D 17 6 



.^:c:'GAGAAG'rGTr^ACTCTTT>^TGGGTCACrrGTCAAGGCTATa":AGGATGTATATGGGCCA G JO 
A ^ K i:; F w \- r V :-: a M E D V V 3 P i:^6 



A(:ACATACCGAAGGGACTCGTCAG AGGTGACATGCTGGCA'GAGAGC-CGAGATTCGGGAT b 6 
? S C W S E \' T C W R 3 E I R C' 2 1 1 



r 6 1 GC GTGT 3CAGAGACACG/iAC'::}CCTC GC;^!AACC7^.GrrGT Tl Zu-^J-J^TTTAT 
:17ACAETPTPP:<?KL3KFILI3 -J6 



\T3G'r3TCTrrCGTCCTTCTGTGTTTATGGAJ;A7TATGGAGA 
\' S L 1 L £ 1 W K L W R 




9 4 1 GAGA7ACACC AAGGGAACTTCC AGGAGTOGATCAGAGAGAC rC:AGAACGTGOGCCACCTC J C C 
E : H Q G !: F ; £ V; : 7 :; T M V A :: ^ 2 9-^ 
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czn -Cj gga gcc tqq atq qct ttg qqq caa qqa qca qca gca gaa qqa 99 
Leu Leu Gly Gly Trp Ket Aia Leu Giy Gin G.y Giy A^a Ala Glu Giy 



g-a can ate cag ate atr tac tt:: aat tta gaa acc gt:? caq ctq aca 147 
'■'al Gin lie Gin lie lie T^tt Pne Asn Leu Giu Thr Va^ Gin Val Thr 



"nj aat gcr age aaa tar tcr agg ac:; aac ttg act ttc cac tac aga l!?j 

'. AST. Ala Ser Lys Tyr Ser Arg T.ur Asn Leu Tnr Pne His T^t: Ax-q 
L J J b 6 0 

tt" aac ggt gat qag qcz tat qar cag tgc acc aac tac ctt etc caq 243 

f he Asn Gly Asp Glu Ala T-^tt Asp G^n Cys Tnr Asn Z~,^ Leu Leu Gin 



gaa ggt tac act tc^ gc^ tut etc Lta -ac uja yag v^ga yac yac 251 

Glu G c/ His 7hr 5er Gly Gy5 L-^ru Lej A^p Ala Glu G-ln Ar ; A^-jj As^ 

o J S 5 ^0 

att jtr tat tec a,.^ aug aj.t •^■yg .^_y ..uc lcc ctt ttc acc gcd 33 3 

I*e Leu Tyr Fh:i Gei 11.=: Aij A^n Gly Tnx H±s Pro Va!. Pne Thr Ala 

^ 1 C 3 K 5 

a^t "Tt t":i aty ;Jtt \.^\. '^^^ ^tj .^^ ;ijt t„c .^u auu J3C Jta 3r"' 
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J- J -~ ' " ~^-'J ~J'-'J ar.r -ry, 3. j trt 



s,^- 7:- ^a^ -.^7 ir •: - r :^ ijj ,:L._j 

-I-/ L*^': Asr.-' Ai.-i -I'l Ly^ (."ys T^/r ^-r Trp Va^ '/a. Lys A_a 



a^g ^--T d-y.B rat: g^^j --^-^ 7.^" - =1 - .^.7- r nc-.a -lag 



:;c^ r.-j:: rgy .ig.^ eye 'Jjj ,-r.r. rgg gnr 7--- -^r 7.^.1 ^ng ^~:7- 
*/al Thr J'," Tr^ Cln /'j::! Cl'/ lie A.-:p A'.-: yr, A' .1 .r:u Ihr 

2:0 11^ : 0 

cca 3cg cct ccr aaa cca aag c^:g zee aaa ttt ^t:r - r.^^i rcr "igr 7.:'. 

Pro 7hr Fro Pro Lys ?ro l.yz lou Scr lyc iT.e lie Lou Ilr. Sr:r Srr 

22^ L:0 ::3S 

LLy ycj a'_j cit ccy aLg cLg LJt etc etc ctt ctg zct tea tgg aaa 771 

L-u Aia lie Leu Leu Met Val Ser Leu Leu Leu Ldu Scr Lou Trp Lyc 
2'1 J 215 250 

tta tvj ag<d g^g aag aag ctt etc att ccc age gtg cca gac "cg aaa 61? 

L^u Trp Ax(^ Val Lys Lys ?he Leu lie ?rc Sei Val Pre ■■^i: Pre Lys 
255 260 265 

Lce a', J tte cec ggy etc ttt uaq atd cac eaa ggg aac ttc cag gay 8 67 

Ser lie Phe Fro Gly Leu Pne Glu He Gin Gly /isn Phe Gli: 32u 

270 275 280 285 

igy utj dcd qac acc cc±q aac yty yec cac ^tc eac aag :itg yea ggt 915 

Trp He Thr Asp Thr Gin Asn Val Ala H*s Leu His Lys Met Ala Gly 

290 295 30C 

gca gag caa caa agt eye jcc yay gag ecc ztg gta gtc zag ttg gcc 953 

Ala Glu Gin Glu Sei Gly Pre Glu Glu Pre Leu Val Val Gin Leu Ala 



dag ^JL yaa g'jc gag tet jce =tyy =ity ::tg gac "ca cag acc gag gag IjII 

Lys T::i Glu A. la Glu Ser Pre Ajrg >!et Leu .'uip Pre Zlr. Thr 31u 

220 325 -^C 

aaa gag gzz zzz ggg ^ga t ::c 3tc ::ag ztt rcc :^.ie z,-ig -c^^ e^ - cnc. iri53 

Lys Glu Ala Ser Gly G^y 3or Lou Gin l.c:\. Pro f, ^y 'lv. r*rn [ pi: ;^lr 

:i5 340 '.4- 

ggc jyt git jrg gtc aca ate ggg jgc ttc acc t"*: g^c a'^c n.T g.:;" ; ' T" 
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rU '.'ctl LtjLi Lt;U -ip -^^^.r' Ala Ala '/ill rhe Le^ I^e'J C-ly 



■J^y .rp Me- Ax a Leu 3iy 3ln 3iy Giy Ala Aid Giu Giy Vdi Gin lie 

^ 2 J 3 J 

Gin :ie -le lyr Phe Asn Leu Giu Thr Vai Gin Vax Thj: Tro Asn Aia 

iS 4(J 4b 

Jer Lys :yr Ser Arc Thr Asn Leu Thr Fhe His 7>x Atq Fhe Asn Giy 

bD UJ 

Asp Giu Ala lyr Asp Gin Cys Thr Asn Tyr Leu Leu Gin Giu Giy His 

^'^ '''L I'j 30 

Thr L-er Giy Gys Leu Leu Asp Aia Giu Gin Arg Asp A^p lie Leu T^/r 
e b 9 'J - S 

Phe Ser lie Arg Asn Giy Thu: His Pro Val Phe Thr Aid Ser Aurg Trp 

ilj iiO 



Met Vai T-^r Tvr L-? 



r Scr ri^ Lys Hj.o '/al Ax F:ii 



TrD His G.n Asn Ala '.'a 1 ~hr Vai Th^ 'ly; 
1 ^ . J 1 



IK 



jj Le^ .yt GIj Vai 



f-x A^ J l^^L Pij Fhe Thr GIj Trp 

155 150 



]i:-i Aj;; ,;u: C> s A^n 1:^1 lie ,-1^ Tl/ Leu Asp 
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. y.'^l xl ^--i l.-^^ L-.. l^-.i :.~u ."-ji Irp Trp Arq 

','^1 : vo The L-.. :le ^^r '/d^ rT.^ Acp I-rr --r Phc 

?i ::iy L':; j F:i- Gl.. li-f H^:= Gifi l y ;..^;ri ?hf^ Oln Trp :1c Thr 

T;-.r ALn Asa - A : -» K:s : -u H.^: :,/;: Mr^L Ala Jlv Ala G^U Gli: 



.'ia -^^iy' G-^ Giu Itju '/c^^ Glrj Geu A^ci Ly^ Tin: Glu 

- ^ij -15 j20 

-lu L-er Fr: Me^ Leu Asp Gin Ttii" Glu Glu 1/^ Glu Aid 

J _ 5 J -'J : -J q 

■^r (--1/ t'ly Ler Leu Gin L.eu irTo his Gin Pro Leu G^n Giy G^y Asp 

343 345 jjO 

A^i Vr.l Thr rl'^ r,]y Gly Pne Thr ?he V=il Met Asn Asp Arq Ser Tyr 

3?=^ 360 j6b 

All Ala leu 

37 3 



<r:o> ' 
< \ ; > 'sf. 'i 

<2\2> PRT 

<213> Hon->o sapier.F 
<400> 3 

Met: Lea Ays Fro Fro : eu -ro Leu Pjt^ Ler Leu Leu ?he Leu G_n Leu 

: s :c 1!. 

A-n A\ Asp :le Gly Gly Lys Pro Giy Tnr Giv G.v A^p ?ne ?he Leu 
^ U _ i> 3 0 

Thr '='r 'Inr Fr-^ Ala G.',' Tnr Leu Asp '.'a^ Sex Tin. Leu ?ic Leu Pi'w 
■S 4. 4S 

->ys ';5l Gin Gys ?ne Va^ ?.ie A^n Va- Giu T-.t Met As:i Cys Ttir Trp 

:0 6D 

Asn ^er .^er >^er Giu Aro Gin ?rc Asn Asn Leu Thr Leu His T-.t G.y 
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.■: J r..- A^:: ^l".- A^c '^'/£ I.eu ^.r. J^u Ji;- iiis 



M . ■ A .■ T;-.- ^ ■/ 'ys 7i: P:.-- L'y.^ Lys . . 



Z A: u A-f A'j I'll: M Vul AttV. y^^r. A-^L' A_ .- JI_ 

i . ^ i ^ . : 

H±-; Ai J 1. . 5 j^n 1- /^ 3^:^ y.^j:". Lt^u Ly^: L^r-^ J^i. Asp ^^^^-^ '.'a^ lie 

.A' i.V; ,4-.. 

?io T:c A.d j^u Asi^ T;m L^-^ At - Air. ^ '.jL.i 'rt.-z^ Gin 

i 4 b i b . J . X 1 

A I.. S^-r Tiy, Se: A sr. Ar :Ax L^eu Asp Hi.^ Ay 5 L-^-u CA -i His 



Le'j '.A ^ 3 "A.'i .Ai a S^i. r-^sp Aj:" 't Asp t 7 ..--^r Irr- A^.r 1 .1 ; - 1 n :-'-^r 

i y C . ^ 

/a^ .Asp .-.ry lils '-e-^ fr^ ;..pr 1 ,ev i-T' :;*=r /--^A. A.-p All i,-ln L/r^ 

1.-^'. :V '-'hr Ph*^ Ar9 Arg A^-r Arg 'vr A^n i^-^o : e j (A'^ Aly t'-r^.r 



Ali 3"r. H;5 Trp i^^r- Asp A-.r Ayr Fl Ilo rii3 Trp C iy Sor A3n 

22^: 2.A^ 235 240 

Thr Scr Lye 2;!^ A^n IIg Giu Arn Fro Glu Asn Fro Ser Lou ?ne Ala 

245 250 255 

Leu Ala Val Leu lie Fro Lou Gly Ser Mec Gly Leu He Vai Ser 

260 265 2:'0 

Leu lie Cys Val Tyr Cy3 Trp Leu Glu i'urg Thr Met Pro Arg He Pro 

275 253 2B5 

Thur Leu Ly3 A^n Leu Glu A^^p Leu Val Thr Glu lyr Gin Gly Asn Phie 

29j 295 3 jO 

Ser Ala Trp Ser Gly Val Ser lys Gly Leu Ala Glu Ser Leu Gin Pre 

305 310 315 32C 

Asp Tyr Ser Glu Arg Lou Cys His Va^ Ser Glu lie Pro Pre Lys Gly 

325 330 335 

Gly Glu Gly Pro Gly Gly Sor Pro Cyc Sor Gin His Scr Pro Trp 

340 3^5 35C 

Ala '■■^o ■ ro '.'y^ lyr ir.r : ys Pro Jlu Pr:: 
T ~ 



< 2 > 4 

< 2 A > ^ ^ 
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<211> S 
:2i:> PRT 

.213 > Hcmo i:^p_cnj 



-2 2 * 
.222 > :3) 

-22 J > Xaa ccraa^s any arr.ino acid 



:.1CC.> 5 

rrp- 3er Xaa Trp Scr 
1 5 



■;21C> 6 
■.211> 86 

■■21j H'.rTO capicnc 



icaTT-rt^gaq .i-.r-" .^rrccga aatc^agatr. tcccrg:iaa: qarnr.cc::cG aaatga^;:tc 5C 
■ " ?aa.: r T ^ ^ "1 7 - - t: "..-i 5 ^ 



:, 1 ] > 
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7gc"cgagg gat.ga: 



rc gg 



^■.21l> 31 

- 2 _ 2 -"■ CICri 

'^213'~- Hem:; i5o.pieiiS 

gc;gaagcLLu yugactccC',- ggatccgccL 



-2.C.> 11 

•^2^1> 12 
•.212-> 

•'213 * Hc:tio i-cipit:;ii 

<:40C > 11 



rca^citcant rig ^< 
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L*" ' J -■-■aaa art'.; .^t ' 

■ ! [A 




7. * 3 > H'. ,nio sap i ens 
■:400> 15 

■jgtt.ia^gat croiacgrra cg-.iggngr-g gr.- 33 



:210> 16 

■.21I> 38 

■.:i2> DMA 

:213> Homo sapiers 



_'cgg-tagat ctgccacca^ ggctttgggg ^aaggngg 



<21C> 17 
■.2-1.- 36 
' 212.' Dl^. 

'-213 • Hcmo Gap ion::; 



<2\^> Hrm'^ sapiens 
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Cad cqi:a . 3 3ny acid 



11 2 j. Xaa crquals ziny ^.in3 acid 
-40^:.- 19 

rhr Xaa ?ro Scr Xaa Tr^) Ser 
1 5 



PRT 

Homo carticns 



.22C- 



Xr-.i r.cTJ^'. s Pro or :\: 
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•■' 11 > Hnno np i ens 

Z'^n lie Jlr. Ilo 11 o T"/r rho Am I.-.m Cl'i Tnr Vr. 1 '-In Vr^l Tnr Trp 

: - IS 

Acn Ala Scr Lys T-yr Scr Ajrg Thr A^n I.ou Tnr Phe His T-yr Arg ?ne 

2^ ",0 

Am ;'ly A^p 3lu Ala Tyr Acp Cln Cy3 Tar A^r. T/r Leu Leu Gin Glu 

3E 4: 4S 

Cly Hi3 Thr Scr Cly Cyo 

5C 



-;^iO; 13 

<:il:' JJ 
':112> ?RT 



:rp A.-p a: 



ArT : «r i^! A^n .,1/ : :_,^m ^-t": ■;:■.) Thr Gin ?he 
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~2i: ■ Fi-T 

■'.A: ■ ;;-.T..':. Sapiens 



?.?.:> ;fa) 

•:j.2i> Xa^ equals ary amino acid 
• : 2 2 0 > 

«:2 21-- SITE 

'.222> (73 ) 

•■: 2 2 * > Xa a equa 1 s ary am i no a c : □ 
(33) 

Xaa equals arry ammo acid 
<4C3> 25 

Mot: Zlu Asp Val iyr ;";ly Pro A:^p Th-^ lyr I'm Sf^r Asp rp L'er Gl u 




Vn ! ^h- ,;y.^ I rp .in Arc ";;y A^-g A^p Aia ( "ys Ala Glu 'ihr 

2- 2"^ 



3^ 



Leu i: 
4 . 



Leu L^i 



Leu Trra 



Leu . rp' Arr: Xaa Lys Lys rhe :_eu Xaa l-To .^er Va^ PrD A^p PrD Lys 
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DMA 



■ mi3c_rca~ure 



.23 . 

::o- 



(4.6) 

y eq-jals c cr t 



\ • mi .sr_f ea turf* 
- m eq"ja_s a or c 



rrusc_f eature 
y eq-jais c or 



.:A00> 26 

-licatjgoa cq^rtcf.^ttc ^-^crnraiaa ^nct^cc-'tc -ttctnctc^ carrqcr: jQat 

rqctttirqccT caaaqaqciac caa-aqaaqq aqtsraaatt cai'accalct acttcaattt 12j 

a i^aaarrq'-.q caaqtcaca": qnaatqc -aq -aar, t ?iC *: T't a jqaccaa-, : *_ jac ^ 1 1^^ , a 2-'' 

ctacaqac:; aacgqiaata aqczctacqa rcaatqcajc aac^.a jcl j ucaa;^aaGg 21C 

tracarttcq qqqtgcctcc tagacccasa qcacrgaqac JacaLLc^iJL aLLt. I'tct^dt 3^3 



jaqaaatqcj acqca- 



'^acc-jz a a r r q c 1 a. l 4 c L L - 1 
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?,ar,-3.ca^j.-i Lit 



: . ^ 'l: J ; ?ag-j ^r^rcrng^iy t-::ag"tng: ciagartg^a 3:: 

^ I - lacr ^ - .J Mci /L:CciJ:iq ajcu:iyga4d aavracgrczr igggcgatc:: .-^C 

- ' ■: i "c a j'^^^ j j -.aci'-. j _ j-iLgiLj_jj L „ n-^c^.^L^g j gg Jt. l Lca<,-, iOSC 

^-^ir-acga r\n-a-car^,: ^tiac Jt^-j j _^ :.-qc uat. Ja.a'. j^l • j \ .\-irtag iilC 

^-ig jar c racgttcraca tt.':aaacnja 'jajcjuajt:! j'^'^jJOd, - ^ ra^dccci^ 12CC 

..tgjatjgg aiigtctcrac ^ccaatrrarrr 7-a-^ac::ag "aaac*:c::;ca a^^accraqcr iZtC 

r-^r-g-rra argcggc^ac tgccrtcrcta a-tttccccc acatqagtct ctgtcittcaa 1320 

aggrr-garg jragatggga gccaat-gct ccaggagatit tactcrcaat tcctcttcgt iJbU 

jcr.g.iacgt- gr^acataaa ccccaaggca gcacgtccaa aatgctgtaa aaccatcttr 1440 

Tmc-.-cgtg ^g^^cccagt: rccgc-cratg T:accatrcrc atagcattgg attctcggag 11.00 

gatc-ictg" crgtttcgag >ic^c::aaarr arc'-.rtac-r ctracaaaaaa aaaaaaaaaa 1560 
aact tea i b6' ' 



110> 2^ 
:i2- PRT 

1 1 3 ■• Horro sap i ens 



■■'a a "-rpjals any ar.irc a Tin 



";/2> .132) 

■■^/i> Xaa equals any ammo aciz 
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jr ^_-/ -J'/:: Leu A"r 



3-^1 /uig Ajr: 

1 



:-!-t '.'rtl Tyr T^/i Leu Ly- Pre Ser Ser Pre Lye Hie '/al The A^g 

■_'e/ [ Itr .-^r Xcia A^C' ^1/ Asp '/d 1 Pfje Xaa ITer :L'j'e Pre Thr Zly lie 

13^ i^:c 

Ser Ser Met Ai'q Phe Ser Tin Gly Aid Pro Ser Thr Pro Str 3ly Ser 

^4^^ IbU 155 .60 

Pro Asr. Arg Lys lie Pro A_a Thr Ser Pre 

16b l^^C 



^ ■ J i J > 2 1 
^'iii> it 

; i 1 ^ > Horao s ap i ens 



'4CJ> 2b 

rccatta^at ctqccatcat 'jq'jgc'jqcecr riltet-- 



'2iJ> 2i» 
/ I -> Z KA 

; ^ 1 j > Ho.tk: ^ ap i ens 



-r- d 



^ 1 ; 
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polynucleotide. 

Group V, claim 19, drawn to a method of diagnosing a pathological condition using genetic analysis. 
Group VI, claim 20, drawn to a method of diagnoaing a pathological condition by assaying a polypeptide. 
Group VII. claims 23 and 24, drawn to a method of identifying activity in a biological assay. 

The mventions listed aj Groups I to VII do not relate to a single inventive concept under PCT Rule 13 I because, under 
PCT Rule 13.2, they lack the same or correa ponding special technical fcaturca for the following reaaona: 
Pursuant to 37 C F.R. 5 1.475 (d), the ISA/US considers that where multiple producu and processes arc claimed, the 
mam invention shall consist of the first invention of the category first mentioned in the claims and the first recited 
invention of each of the other cattgorica related thereto. Accordingly, the main invention (Group I) comprises the first- 
rcciied product, polynucleotides encoding cytokine receptor comown gamma chain like, a vector, a host cell, a method 
for producing cytokine receptor common gamma chain Like, and cytokine receptor common gamma chain like 
polypeptide. Further pursuant to 37 CF.R. 5 1.475 (d), the ISA/US considers that any feature which the subsequently 
recited products and methods share with the main invention does not constitute a special technical feature within Uie 
meaning of PCT Rule 13.2 and that each of such products and methods accordingly defines a separate mvcntion. 



! 

I 



i 

I 

Form PCT/ISA/210 (extra inect)(Jjly 1992)« 



